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ORMEF: A FORTRAN CODE FOR COMPUTING DETATL MULTI-EFFECT
MULTI-STAGE FLASH EVAPORATION DESALINATION PLANT DESIGNS

ABSTRACT

A program has been written for the IBM-7090 computer which performs
design calculations for the Oak Ridge Multi-Effect Flash (ORMEF) desal-

ination plant. Designs can be computed for plants having between 1 and

25 effects, with each effect having a maximum of 99 stages.

The output of the code gives the process parameters, costs, geometry,

and other design information of interest.
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AUTHOR 'S NOTE

The description of the code presented in this report represents the
June, 1965, version of the computer program. The costs calculated by
the code should be viewed as examples since the cost equations are
being continually revised to agree with current cost estimates. 1In
addition to the cost changes, the code has been programmed to make
design calculations for the demister, deaerator and condenser tube

bundle.
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ORMEF: A FORTRAN CODE FOR COMPUTING DETAIL MULTI-EFFECT
MULTI-STAGE FLASH EVAPORATION DESALINATION PLANT DESIGNS

IDENTIFICATION

MULTI-EFFECT MULTI-FLASH: Distilled Seawater
Machine: IBM-7090 Language: FORTRAN IT

Union Carbide Corporation
Nuclear Division

Qak Ridge Gaseous Diffusion Plant

PURPOSE

This program was built to compute the process parameters and design

characteristics of the MEMS-type desalination plant.

The code output provides a detailed stage-to-stage heat and mass balance
for each stage, as well as the overall temperature profile and flow
rates. In addition, the output gives the geometry of the plant and the

estimated cost.

RESTRICTIONS
Hardware
The code is written for the IBM-7090 with the following hardware:

on-line tape units - input-10, output-9, pool-A7
off-line card-to-tape
off-line tape-to-card

off-line tape-to-printer.

System

The code is written in FORTRAN II language with no programmed pauses or
stops. The program consists of a main program with several subroutines.
All input and output is by magnetic tape for use in monitor-type

operations,




METHOD

Description of the Problem

The multi-effect multi-stage desalination plant is, basically, two or
more one-effect plants operating in series. Figure 1 shows a schematic
diagram of the ORMEF model which this program defines. The system
receives heat through the brine heater from some external source. This
heat supply is transferred from each effect to the following cooler
effect and is finally rejected in the bottom or lowest temperature
effect. Each effect contains a recovery and a reject section which
operates in the same manner as a one-effect plant operates. The shell
side brine flow into each effect is fed by the hot effect adjacent to it
or by the brine heater., The tube side flow for each effect is fed from
the adjacent cooler effect or from the ocean or coolant supply. The
make-up flow 1s not concentrated until it is mixed with the recycle of
the top effect just before entering the brine heater. The plant model
requires a seawater pump, a make-up pump, a product pump, a blowdown

pump and a recycle pump for each effect.

For identification, the effects have been numbered consecutively from 1
to E beginning with the highest temperature effect., The stages in each
effect are also numbered consecutively from 1 to N beginning with the
highest temperature stage of that effect. The plant reject section
refers to the reject of the lowest temperature effect. The plant
recovery section refers to all the sections of the evaporator, with the

exception of the reject, of the lowest temperature effect.

The independent process and geometry variables for a case are:

a) number of effects

b) steam temperature

c) ocean or coolant temperature

d) plant blowdown temperature

e) maximum brine temperature of each effect
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FIGURE 1. MULTI-EFFECT MULTI-STAGE FLASH PLANT




performance ratio of each effect¥

number of stages in each effect

=@ M
N N

number of modules and plant levels

-

plant production rate

feed, blowdown and product salt concentrations

.

tray characteristics (vertical space between trays, level

s
¥

height, splash plate length)

intermediate tube sheet thickness

pumping heads and pump efficiency

tube diameters

heat transfer characteristics (tube metal thermal corductivity,
fouling factors, flooding factors)

p) tube side brine velocities.

In addition, a number of other items such as unit costs, annmual charge
rates, etc, are read in and used in the ccst calculations. These

variables are itemized in USAGE.

The code will compute the temperatures, flows, geometry and costs for
the plant defined by the above independent variables. No provisions for

optimization have been built into the program,

At the time that the multi-effect ccde was proposed, the single-effect
code was already operational. Since the single-effect plant 1s a
special case of the multi-effect plant, the multi-effect code was
written utilizing the single-effect plant code as a subroutine. As a
result, there are calculations in the subroutine which are superfluous

to the ORMEF code. These calculations were for optimization purposes
and for providing a choice of independent variables. All of this coding
which 1s not pertinent to CRMEF has been omitted from the written report,

however, it does appear in the Fortran listing.

* The performance ratio of each effect is the ratio of the production
rate of the effect (ib/hr) tc the heat input to the brine heater

(Btw/hr/1000},




Eguations

1. Multi-Effect Multi-Stage Flash
CBE = (CR)(CP)

WPE 0.344432 X G

CP-CP
HEE <CBE-cp

The assumed producticn of each effect is calculiated as follows:

WBE

i

WPS(M) = RS(M) X WPE/RPE

The product entering each effect from the effect above is given by:

k=M-1
WPIN(M) = ;ﬁ WES(k)
kel

After the calculations for each effect have been completed, the

product rates are calculated with the following equations.

WPE

Wgs(8) = BET) N B5(2) . B5(E
QS(1)xQ5(2)X...Q8(E) ~ QS(2)xas(3)x...qs(E) = "*° QS(E

WPS(E) 5
WRS(E) = S(E) - (WPE + WBE)
WPS(M) = WRS(M+l) + WBE + WPE M<E
WPS(M) = PS(M)[WRS(M) + WPE + WBE]

These values for WPS are then compared to the assumed values to

determine if the calculation is complete.

2, TCVAL
P = (THF-TB)/ACPSN
0
TOF = THF - 1000P

(RP)(CPBT)(1 + S8SF1)



WF =

WP

PNK =

il

TK =

CB =

WB =

AMBN) (P)
comie - ICF + TB

(CPTX ) (TB-TQ)
CPTNK

WP/P

Q X WF
(TCF-TB)/ACPINK
THF - (PNK)(ACPSNK)
(CrR)(cP)

WP[CBS(M+1) - CCN(M+1)] - (WPIN(M) + WP)(CBS(M+l) - CP)
CBS(M+1) - CB3(M)

where M refers to the effect number. If the coldest effect (E) is

being computed, then

CBS(M+1) = C¢
CCN = Cp
Otherwilse these values are available from previous calculations.

Wwe = WP - WB - [WPIN(M) + WP]
WR = WF - WB - [WPIN(M) + WP]
oo _ [wr-wpIN(M+1)](CB) + (WP)(CP)
i - WF - WPIN(M)
. _ TK-TB
RHPK = TRy

THF-TK
RHPNK = T
SUMA = (NT@TAL)(THF-TA) - (NT@PTAL-NNK)(NNK)(RHPNK)

k=NK-1 k=NNK-1
- (RHPNK) E: K - (RHFK) E: k
k:l k=l

SMAQ = (WF)(CPBT)(THF-TCF)(FFHL)




[WBE+WPE-WPIN(M)-WPS (M) JCBS (M)+WPS (M)XCP

cBS(M-1) = WBE--WPE-WPLN (1)
(WR) (HE1-HE2) - [WBEAWPE-WPIN(M)J](HE3-HEL)
TBS (1-1) TWEE+WPE-WPTN(M) ] (CPBM) + THE
(HEM-HE3 )
where  CPB TBS(M-1) - THE
HE1 = enthalpy at THEF and CCF
HE2 = enthalpy at THF and CB(M)
HE3 = enthalpy at THF and CBS(M-1)
HE4L = enthalpy at TBS(M-1) and CBS{M-1)
TVl = TBS(M-1) - BPR - DTPD
where BPR = boiling point rise at TB(M-1) and CBS{M-1)

Note: The nonsubscripted variables apply to the effect being

computed.

G3C

This subroutine calculates the temperature and flow balance for each
stage and the overall physical properties used in TCVAL. The inde-
pendent variables involved in the heat and mass balance for a stage
are TSl, Tvl, 872, WSl, WP1, WT, WT1l, WI2, CTTl, CTT2, C and RHP.

These variables are assigned values as follows:

Recovery: WT = WF
WIl = WT - (WBE+WEE)
WI2 = WT - WT1
CTT1 = CTT2 = CCF M= 1
CTT1 = CB “1_ .
CTT2 = CP v
RHP = RHPNK -
Reject: WT = WP
WTL = WT - (WBE+WPE)
W2 = WT - WT1

CTTL = CTT2 = C¢ M=1



CTTL = CB(M+1l)
M > 1

CTT2 = C@
RHP = RHFK
Stage 1: TS1 = THF
SMT2 = TCF
Wel = WF - WPIN(M)
WPL = WPIN(M)
CL = CCF
V1 = calculated in TCVAL
Remaining
Stages: TSL(N) = TS2(N-1)
™i(N) = Tve(N-1)
sM2 (W) = SMT1(N-1)
wsl(N) = ws2(N-1)
WPL(N) = WP2(N-1)

The calculations for each stage are done in ascending order, begin-
ning with the hottest stage (stage 1) of the effect. The calcula-
ticn procedure for each stage has been outlined in the single-effect
code report. The procedure for this code is the same, with the

following exception:

(CPTL) (WTL) + (CPT2)(WTR)

T
CPT =T

1=
whera CPTL = f [SMTE - E£;§E§§ , CTTl]
and CPT2 = f [SMTE - 2§3§I§§ , CTTQ]
STAGEG

Thig program calculates the geometry necessary to estimate the cost
cf the plant., In addition, a number of other design characteristics

are calculated for output.




Overall Heat Transfer Coefficient:

The film coefficient on the tube side is calculated using a correla-

tion of the data for forced convection by Sieder and Tate.

0.027C,, GF
P
(1)

o ® E O
1

GF -

0,14 0.2

PR g
&= @)@

specific heat
absolute viscosity
thermal conductivity
tube inside diameter

mass flow rate.

The subscripts b and w refer to the temperature at which the par-

ticular fluid

is evaluted; w refers to wall temperature, b refers

to bulk temperature.

The condensing film coefficient is calculated using a corrected form

of the Nusselt equation for condensation on vertical banks of hori-

zontal tubes.

The correction factor was correlated with data from

the University of Michigan.*

i . 2
Correctlon (ngpp) - 1.25795 + 0.0353608 X § - 0.00157035 X S (2)
Factor
hO = 0.728 (C)ﬁRF) (\M—]SE—UA—T—“— (3)

where hfg - hfg + 0.375 CP AT
hfg - heat of vaporization
p - condensate density
g - gravitational acceleration
AT - temperature drop across condensate film
S - number of tubes in a vertical bank

* Briggs, D. E. and Young, E. H,, The Condensing of Low Pressure Steam
on Horizontal Titanium Tubes, The University of Michigan, Department

of Chemical and Metallurgical Engineering Heat Transfer Laboratory,
Report No. 55, December 1963.
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D - tube outside diameter

CP - specific heat of condensate.

The correction factor (C@RF) is held constant at its value for

S = 10 whenever S exceeds 10.

The overall heat transfer coefficient based on the outside tube area
is calculated using the equation for heat flow through a cylindrical

wall.

D
— 1 L
l/U = D h + EMK Zn// >-+ R + o (k)

o}

- overall heat transfer coefficient
- tube diameter
film coefficient

- tube metal thermal conductivity

L= = S w S e
!

- fouling factor, a factor expressing the resistance to
heat flow resulting from scaling on the inside of the
tubes and noncondensable buildup on the outside of the

tubes.

The subscripts o and i refer to the outside and inside of the tube,

respectively.

Since the heat rate through the condensing and convective films
muist be equal to the overall heat rate, equations (5) and (6) must

be satisfied.

oT = To/n_ (5)
ﬁeDO
e N 6)
11
where & - overall log-mean temperature difference

Tw - tube inside wall temperature

Tb - tube side bulk temperature.
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The solution of equations (1) through (6) requires an iterative pro-

cedure. First, two assumptions are made.

Assumptions:

1. T = Oﬁ65(TC—Tb) + T

2. aT = 0.35(T_-T,)
where Tc is the condensing temperature.
Iteration:

Step 1 hy, h_ and U are calculated using equations (1) through
().
Step 2 AT and T are calculated using equations (5) and (6).

Step 3 AT and Tw calculated in Step 2 are checked against their
assumed values. If they do not check, the values are
replaced with the calculated values and control is
returned to Step 1. When the assumed values check the

calculated values, the calculation is complete.

This above heat transfer calculation is used to calculate the

coefficients for each stage and for the brine heater.

Stage heat transfer calculations:

T = TV2
C
T, = (SMT2-8MT1)/2.
, o TV2-SMT1
6 = M = (SMTE—SM¢1)/%2<TV§:§MT§>

Initialization:

GE = 3600 X RHPEL X VE
For M < IE
Recovery: RHJ = RHPNK
GF = GE

DY = DPE
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DI = DIE
KT = BIKTE
S = SE
v = VE
R = 0,001 + (RE“O°021)(I'1) M=1, n<5
R = RE M=1, n>5
R = RE M > 1.
Reject: RHJ = RHPK
GF = GE(M+1)
D@ = DPE
DI = DIE
KT = BIKTE
S = SE
= VE
R = RE
For M = IE
Recovery: RHJ = RHPNK
GF = GE
D = D@E
DI = DIE
BIKT = BIKTE
S = SE
v = VE
R = RE
Reject: RHJ = RHEK
GF = 3600 X RHBRL X VR
DY = D¢R
DI = DIR
BIKT = BIKTR
S = SR
v = VR
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Heater heat transfer calculations:

T, = TS
T, = (THF + TCF)/2

6 = THM = (THF - TCF)/n (%gf%%%)
Dp = D@H

DI = DIH

KT = BIKTH

S = 8™

V = VH

R = RSH

GF = GH = 3600 X VH X RHfHL

Stage condenser geometry:

AS = QH/UBAR X gM
2
SLg - L2 X AS X DITG
T 576 X DP X WT

Volume flow of each stage's fresh water production:

- 2
CFMWV = 66"¥YT§§ exp [l2.h656—0,02l987(T82)+l.88h9x10 5(Tsz) :

Volume of product water reflashed:

WP1(HP1-HP2) \ -5 2
CFMWZ = 2O (VDD T8 OXP [#2.&652-0.021987(Tv2)+1.8849x1o (Tve) J

where

HV = 1061n655+0Th5095TV2+l¢28l9XlO—u

T022-0.882u><1o'6TV25

Tray characteristics:

ma
TRAYIH = SIS + *?FH - 0.5

12

CFMWV
VVEL = -
12CXTRAYLHXFREBDXAMPDUXALEV
R

TRAYFL = [12 TWFA TRAYLH-3.6-0. 65uPL]lO + 85,000 |

’ 610 0+ 12 Mrpg f
ISl+K 6 ] [
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If TRAYFL is greater than 500,000, then TRAYFL is set equal to
500,000,

WBS = WS1/(AM@DU X ALEV)
TRAYWD = WBS/TRAYFL
RESTDT = 3600 X TRAYWD X TRAYLH X BDEPH X RHPRES
WBS
PV = 2O1786818-0.70&&5622(10'1)TV2+0.959&1286(10'?EV22
—0.55958085(10_5)TV25+O;18159197(10_7)TVEM

DELP = PV_ - PV

n n-1
Recovery:

DPREQ = CL WSl 2
T 9266.112XRHOB | 3600XWTMEX({ BDEPH-0.25 )XAMPDUXALEV

Reject:
DPREQ CL WSl 2
T 9266 .,112XRHPB | 3600XWIMR (BDEPH-0.25 )XAMPDUXALEV
A _ TRAYFLXTRAYWD
56OOC¢EFA'J9275.6XDENBRXDELP
ORHT = A/TRAYWD
WS = WF(THF-TCF)/CPBT(1+88F1)(1093.88-0.5703TS
+ 1.2819(107*)182-0.8824 (1070 ) m?)
I=NTYTAL
BARM = @M(I)/NTPTAL
I=1

Heater geometry:

(HHF-HCF) (WF)

AR = UBARXTHM

HLH lExAHXDIHQXGH
~ 576(DgH) (WEF)

i 12(AH)
M= T ogH) (1)
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Demister

If either UALP or UMAX = O, the demister calculations are omitted.

Demister calculations for each stage:

TSAVG = TS(I)+§S(I+1)
TSAVE = TSAVG + 459,69
CAVE = ¢(I) +20(I+l)
A W—V
GDM = {AMpDU) (ALEV) (5L ) (TRATWD)
BIGTE = TSAVE-BPR
PS - Exp | 14.150119 - 6”§§é%gel - 857555'21
(BIGIE)
10.729 X TSAVE
VG 19,015 X 7S
XDM = (GDM)B(VG)E % 1070
If n(XDM) < L.h
EINDM = Exp [8.941-0.1570 #n(XDM)]

If on(XDM) > L.4

EINDM = Exp [4.42+0.870 ¢n(XDM)]

Set XIDM = 0.3%33%
- B 100
BFFDM = 1.0 - T5rimm) (CAVE)
If EFFDM < O
Set AREADM = 0.0
DPTDM = 0.0
DTDM = 0.0
ESUTMX = (EINDM)(CAVE)

No demister is required.
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If EFFDM > 0
1.0
VL ~ o(TSAVG,CAVE)
1/2
-6 VL
XYPRK = &z[#INDM X 107" X = ]
YYPRK = Exp [-4.99499+(-0.725195-0.0301573x XYPRK ) (XYPRK )]
VIS(TSAVG, CAVE)
UPL - ERICE
— 5 0.5
UY¢RK - MRK(BE .2 ) (0692) VG
Lex VL(UPL) ™"

If UY¢RK > UMAX

Set UYPRK = UMAX
UDMIN = UY@RK
AREADM = (wv) (VG)

(AM@DU ) (ALEV ) (3600. ) (UDMIN )

ADMMAX

it

SLS X TRAYWD
If AREADM > ADMMAX
Write out AREADM > ADMMAX
SET AREADM = ADMMAX

WVXVG

UDMIN = (AMPDU ) (ALEV) (3600. ) (AREADM)

ALPDM = (0.666) én (UDMIN) - 0.656
EQUTDM = (EINDM) Exp [ (ALPDM)(XLDM)(-1.0)]
CQUTDM = E@UTDM X CAVE
, _ EQUTDM
EFFDM = 1.0 - pe=

If ARFADM < ADMMAX

SUMDMA = ©SUMDMA + AREADM




17

7

UG = 10'5[0.122 + 1.001 X 10 OTSAVE + 2.892 X 10~ TSAVE®

- 7.693 X 1o'llTSAVE5]

WIDDM = AREADM/SLS
UDMLN
ANREDM. = 7y ey
FFDM = Exp [0.450:9k] (ArmEDM) O 2THT
: 2
DPDDM = (FFDM)(XLDM)M6.0(UDMI§)
(144, )(32.2)v6(0.99)
UDMIN

XDPL = 5

(%-20)

VL :

XLIQDM (v )=ImmH x 1070

(ALEV) (AM@DU ) (AREADM)
DEWDM = 0.0361 x Exp(0.573379) x x0PL® 6 P xrrame®- 1047
DPIDM = DPDDM + DPWDM
PPUIDM = DPS - DPTDM

‘ A
B + [C+Dx(E-4X)]
where A = 1675066.h2 ¢ = L1635557.0 E = 1L.150119
B = -6452.5621 D = 3353132.8 X = PgUIDM

TSP = A - 459.69

B + [C+Dx(E-£7/mX)]l/2

where A, B, C, D, and E are same as for T@PUTDM.

X - DS
DIDM = TSP - TPUTDM
DIPDPS = DIPDP

DIPDP = DTPDS + DTDM
WVsST = WV

(AMPDU ) (ALEV)
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ALPDM = 0.666 X én(UALP) - 0.656 UYPRK > UALP
ALPDM = 0.666 x 7(UYPRK) - 0.656 UYPRK < UALP
E@UTDM = EINDM X Exp [-12.0(ALPDM)(XLDM)]
— EQUTDM X 10'6 X CAVE
CPUTDM = : a
1.0 + EQUTDM X 10
WPR{DM = (WVST)(1.0 + EGUTDM X 10'6)
SMPRD = WPR@DM for Stage 1
WSALT = (WPR@DM) (CPUTDM)
SMSALT = WSALT for Stage 1
SMPRD(I) = SMPRD(I-1) + WPRGDM(I) for stage > 1
SMSALT(I) = SMSALT(I-1) + WSALT(I)
CPRYD = SMSALT/SMPRD

At this point, a calculation for

a demister on each of the stages.

the demisters off the top stages

product is greater than or equal

each stage has been completed, with
The following calculations take
until the salt concentration of the

to 100 X 10'6.

Demister removal calculation (done for each stage):

If CPRPD(NTPTAL) < 100 X 107
Set DIDM = O
SUMDMA = O
AREADM = O
DPTDM = O
DIDM = O
DIPDP = DTPDS
WIRSAV = WPR@DM
WSALSV = WSALT

EQUTDM = EINDM
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c(I) + c(I+1)

CNCSAV = 5
. _ (EINDM) X 1070 (CNCSAV)
gUTDM = s
1.0 + EINDM X 10
WPRgDM = WVST (1.0 + EQUTDM X 10"6)
WSALT = (WPR@DM)(CPUTDM)
For Stage 1
SMSALT = WSALT
SMPRD = WPR@DM

For Stage > 1

Ir

SMSALT(I) = SMSALT(I-1) + WSALT(T)
SMPRD(I) = SMPRD(I-1) + WPREDM
SMSALT
CERAD ~ SMPRD
SMSALT(NTPTAL) = SMSALT(NT@TAL)+ WSALT(I) - WSALSV
SMPRD(NT@TAL) = SMPRD(NT@TAL) + WPREDM(I) - WPRSAV
_ SMSALT(NT@TAL)
CPRYD(NTPTAL) = SHPRD(NTPTAL)
CPRD(NTPTAL) > 100 X 1076
WPR@PDM = WPRSAV
WSALT = WSALSV
SMPRD(K) = &SMPRD(K-1) + WPR@DM(K)
SMSALT(K) = SMSALT(XK-1) + WSALT(K)
SMSALT(K)
CERED(K) = SMPRD(K)
SUMDMA = SUMDMA + AREADM(K)
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Cost of demisters:

CPSTDM = (SUMDMA)(10.5)(ALEV)(AMSDU) i%ég%l
POWERU
AMBDAS = 109%.88 - 0.5703 (TSTEM) + 1.2819 X lo_u(TSTEMZ)
- 0.882h X 10'6(TSTEM5)
I=NTPTAL
RIR _ zJ ﬂﬁu)+§NM?§BﬂU
T=NK+1
I=NT@TAL
RNR = z(1)/(NNK)
I=NK+1
I=NT@TAL
UBAR(I) X AS(I)
I=TK+1
UBARR = T-NTPTAL
AS(I)
Iéﬁk+l
I=NK
ELE _ Ez SLS(T) + (WK-1) (TSTH)
12
I=1
I=NK
;ﬁ Z(1)
1=1
ENE = T
I=NK
UBAR(I) X AS(I)
=1
UBARE = —
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T X DPE X ELE X ENE

AR N 12
AR _ T X DP X RLR X RIR
12
where Dp = DGE M < IE
D = DGR M = IE
T=NTPTAL
> UBAR(I) X AS(I)
I?l
UBARA = AE + AR
Surface area cost:
CTUBER(M) = AR X SMAL M < E
CTUBER(M) = AR X SMA2 M = E
ENITSE = NK Dp < 1
ENITSE = 2XNK-1 Dp> 1
ENITSR = NNK D < 1
ENITSR = 2XNNK -1 Dg> 1
APTSE _3.8191 X D¢E2 X ENE _ 3 X HST
- 288 X ALEV X AM@DU
B ENEXCDITS
— At N
CITSE = emeMM@mmmumutmamMMWﬁ:+2ﬂmmmmmmﬂ
ine ENEXCDETS
CETSE = LXALEVXAM@DU [FM.??ZXAPTSE + 2XALEVXAM¢DU]
CTUBEE(M) = AE X SMAL
APTSR _3.8191 X D§Z52 X RNR 5 X HST
= 288 X ALEV X AMJDU
RNRXCDITS
S = BY q i) .
CITSR 2XALEVXAMPDUXENI TSR [7 3L3XAPTSR + 2xALvaAM¢DU]
RNRXCDETS
‘el — b
CETSR = LXALEVXAM@DU [MM.?QEXAPTSR + 2XALEVXAM¢DQ]
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CPSTS

Heads and Power

6XSMALLF(DIR,VR)XRLRS(I)VR2

HDEL = HD + HR + STRGE. L7h
-10
3. 7676768X10" " "XHDELXWES (E)
PDEL SMALLE
M o> 1
NP
_ 6XSMALLFF (DIE, VE ) [ELES (M)+RLRS (M-1) ]JVE
HREC(M) = HE + STEce 17k + HS1S(M)
-10
_ 3.7676768X10" " XHREC (M )>XWRS (M)
POREC(M) = SMALLE
M o= 1
HREC(M) = HE + HH + HS1S(M) + 6><SMALLFF(DIE,VE)><ELES(M)XVE2
- DIEX32.17L
. 6XSMALLFF(DIH,VH)XHLHXVH2
DIEX32,17h
-10
_ 3.7676768X10 " XHREC(M) [WFS (M) -WBE-WPE ]
PPREC(M) = SMALLE
g M=E M=E-1
6><SMALLFF(DIE,VE)< ZELES(M)+ Z RLRS (M) VES
' - M=2 M=1
HMKUP = HE+HS1S(1)+HH+ STEGE. 17k

. 6XSMALLFF(DIH,VH)XHLHXVH2

DIHX32., 174
-10 .
_ 3.7676768X10" " XHMKUP[WPE+WBE ]
POMKUP = SMALLE
3 7676768x1o‘lOXHBLXWBE
P@BLD ASK

SMALLE
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10

3, 76T76768X10 ~ " XHPRXWPE
PPERD SMALLE
(WPE+WEE) e(0.0lBTBE—6nl2l)
P05 - 316670
M=E
Py = P@DEL + P@MKUP + 2{1 HREC(M) + P@PBLD + P@PRD + P@3
M=1

Flow Rates and Ccsts

WMAKUP = (WPE + WBE)/L80
M=E
WRECQV = j;j WFS(M)/(E X L480)
V=1
WBLEW = WBE/LB0
WERPD = WPE/LB0
WREJCT = W@S(IE)/L30
WRUMP = WPS(1) + WBE + WPE + WFS(1) M o= 1
480
M o> 1
Mi\E
WOS(E) + 2(WBE+WPE) + zlj WRS(M) - WRS(1) + WFs(1)
M=1
WPUMP = 150

Chemical Cost

TNACDY = 15.68(Cf) <6%§I> ¢ x 107°
ACID = 1000 + 52000(ACACID)(TNACDY)O'686 + 1zooo(TNACDY)O'5

+ 8.39(TNACDY) (365 ) (LFACID) —z > 25,

G
10




2k

ACID = 9125(LFACID)(TNACDY) —96 < 25
10
CLYRIN = 363.5 X 10'6 [0.25W@S (E)+WPE]F
CAUSTC = 146.117 x 1070 ar (<SR-
) CR-1
DEFEM = 608.82 x 1070 ar (<SR
- . = \CR-1
cee = ACID + CLPRIN + CAUSTC + DEFPM  §$/year
UNCHEM = CC2/WMAKUP

Deaerator Cost

8500 (WBE+WPE)

TR 667 x 100 - 2

UDEAWM = DEACS1/WMAKUP

DEACS2 = 16150(P¢3)

UDEAHP = DEACS2/(1000P@3/0.7h6)

Pump Cost
M=E
FMCFLY = [O.5M+0.00l75(HDEL)](WREJCT)+j{: [o.9+o.00175(HREc(M))]Wﬁé%l

M=2

+[O.9+O.OOl?5(HREC(l))]WFSOl) + [0.63+0.00L75 (HBL) ] (WBLW)

+[0.6+0.00175 (HPR) ] (WPR@D )+ [0. 54+0. 00175 (HMKUP) JWMKUP
UNPUMP = PMCFL@/WPUMP

Motor Ccst

M=E
3 o

PMCP = ol$u6 20»57(P¢DEL+P¢MKUP+P¢BLD+P¢PRD)+2O.98:EJ PPREC (M)
M=1

UNDRVE = PMCP@/(1000 X (PP-PP3)/0.746)
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Flectrical Cost

EEC 7.69 X 10°(P)/0.746

UNELCT

I

EEC/(P¢ x 1000) or  10.3

Valves and Piping Cost

VPC = [0.8854-0.0178L46(ALEV) J(WRECEV )+[0.50969-0.0049231 (ALEV) ] (WREJCT)
+[0.70854-0.024385 (ALEV) ] (WPR@D )+ [0.0074615 (ALEV )+0.2L4315 ] (WBL@W )
+[0.0033076 (ALEV )+0. 17677 ] (WMAKUP)

UNPIPE = VPC/WRECHV

Water Intake Cost

WAIT = 0.5(WREJCT)

UINTAK = WAIT/WREJCT
Site Cost

SITE = 105(WREJCT)O'6

UNSITE = SITE/WREJCT

Area Cost and Heater Shell

UNARAE = SMAL
UNARAR = SMA2
UNARHT = A3
UNSHHT = AL

Cost of Adding a Stage

M=IE
E; [CITSE(M) + CITSR(M) + CETSE(M) + CETSR(M)]
M=1
USHELN = T
> ANS (M)
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Evaporator Shell Cost

UNSHELV = 1.474 - 0.0185 X ALEV

Operating, Maintenance and Miscellaneous Cost

6

UNMSCL = 2 %Pg¢8065G
0.13 x 10° (i%)o'%?

UNPPR = TERGD
UNMAIN = 0.0017
ce2 = UNCHEM X WMAKUP
DEACST = UDEAWM x WMAKUP + UDEAHP X 1000 x P@3/0.746
PMC = UNPUMP x WPUMP + UNDRVE X 1000 X (P@-P@3)/0.7L6
EEC = UNELCT x P@ x 1000
VPC = UNPIPE X WRECQV
WAIT = UINTAK X WREJCT
SITE = UNSITE X WREJCT

[ M=F M=E-1
EA = UNARAE X ;ﬂ AEC(M) + j;j ARS(M) | + UNARAR x ARS(E)

M=1 V=1

BHC = UNARHT X AH + UNSHHT X AH

M=E M=E
ES - (USHELY) ;jvﬂmam)+®&mmn > ATS (M)

Mol M=l
CIBC = UNMSCL x WPR@D
pc2 = UN@GPR x WPR@D

oD _ PMC+SITE+WAIT+EA+ES+VPC+DEACST+EEC+BHC+CIBC
N 6

10




TC2
RETUB2
RETUBL

DINTPL
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D x 10° x AT
CAPI1/G
(SMALLP x CAPI1)/(0.365FG)
UNMAIN X CAPI1
2l x 106(SMALLD)(P¢)/G
0.365FG {PPCSTL)
(2h4. ) (SMALLB) (WPE) (RPE X G)
0.365FG (HC1)
cc2/(0.365FG)
¢c2/(0.365FG)
AMSC2 /(0.365FG)

(SMALIP)(AJ)

(DEACST) (PAT) DEAL
(PMC) (PAT) PMCL
(EEC) (PAJ) EECL
(VPC)(PAT) VPCL
(WAIT)(PAJ) WAITL
(SITE)(PAJ) SITEL
(EA)(PAJ + SMAPPP) EA1
(ES)(PAT) ES1
(CIBC)(PAT) CIBCL
(BHC ) (PAJ )+ (SMAPPH) (BHC-UNSHHTXAH)

BHC1

DEA2/(0.365FG
PMC2/(0.365FG
EEC2/(0.365FG
VPC2/(0.365FG
WAIT2/(0.365FG)
SITE2/(0.365FG)
EA2/(0.365FG)

ES2/(0.365FG)

CIBC2/(0.365FG)

BHC2/(0.365FG)

HC1+CC1+PZCST1+PMCI+SITEI+WAIT1+ES1+EA1+VPCL
+EECl+BHCl+¢Cl+AMSCl+CIBCl+DEAl

(TC1)(0.365FG)

(SMAPPP) (EA )+ (SMAPPH ) (BHC-UNSHHTXAH)

RETUB2/0.365FG.

Refer to Report Number QRNL-TM-15h42.

BOPR

Refer to Report Iumber ORNL-TM-1542.
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SMAP
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Refer to Report Number ORNL-TM-15k42.

SUBAJ

Refer to Report Number ORNL-TM-1542.

Nomenclature

Multi-Effect Multi-Stage Flash

CBE
cp
CP
CR
G

PS
Qs
RPE
RS
WBE
Wes
WPE
WPIN
WPS
WRS

Subscripts:

E -
M -

TCVAL

ACPSN

ACFSNK

ACPTNK

AMBN

blowdown salt concentration, weight fraction

ccean salt concentration, weight fraction

product salt concentration, weight fraction

ratio of blowdown to ocean salt concentration

total plant producticn rate, gpd

recovery ratio, lb-product/lb of effect recovery tube flow
ratio of the reject to the recovery tube flow

total plant performance ratio, lb—product/lOOO Btu
performance ratio of a given effect, lb—product/lOOO Btu
plant blowdown flow, lb/hr

coolant flow rate, lb/hr

total plant production rate, lb/hr

product flow into the first stage of an effect, lb/hr
production rate of an effect, 1lb/hr

recycle flow rate of an effect, 1lb/hr

total number of effects

effect number.

average ratio of heat of vaporization to shell side
specific heat in evaporator, °F

average ratio of heat of vaporization to shell side
specific heat in recovery, °F

average ratio of heat of wvaporization to tube side

specific heat in recovery, °F

average heat of vaporization in evaporator, °F




CB
CBS
CCF

CPBT
CPTK
CPINK

FFHL
K

NT@TAL

PNK

RHQK
RHGNK
RP
SMAQ
SSF1
SUMA

TB

TBS
TCF
THF

1
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blowdown salt concentration, weight fraction

blowdown salt concentration, weight fraction

salt concentration of flashing brine entering the first
stage, weight fraction

salt concentration of the tube side flow in the reject,
weight fraction

ocean salt concentraticn, weight fraction

product salt concentration, weight fraction

average tube side specific heat in heater, Btu/lb-°F
average tube side specific heat in reject, Btu/lb-°F
average tube side specific heat in recovery, Btu/lb-°F
ratio of blowdown to ocean salt concentration

heat loss to ambient from evaporator, fraction

number of stages in recovery

number of stages in reject

total number of stages

recovery ratio for evaporator, lb—product/lb—recovery
tube flow

recovery ratio for recovery section, lb—product/lb—
recovery tube flow

ratio of seawater intake to recovery tube flow
temperature decrement per stage in the reject, °F
temperaturse decrement per stage in the recovery, °F
performance ratic, lb-product/1000 Btu

total heat lost to ambient from the evaporator, Btu/lb
heat lcst to the ambient from the heater, fraction
summation of the difference between stage temperature
and the ambient temperature for all the stages, °F
blowdown temperature, °F

blowdown temperature, °F

maximum tube side brine temperature, °F

maximum brine temperature, °F

shell side brine temperature leaving recovery, °F
coolant temperature, °F

product temperature entering the first stage, °F
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GsC

Overall Parameters for the Effect

CB - Dblowdown salt concentration, weight fraction
CCF - salt concentration of flashing brine entering the first

stage, weight fraction

C¢ - ocean salt concentration, weight fraction

N - stage number

RH¢K - temperature decrement per stage in the reject, °F
RH¢NK - temperature decrement per stage in the recovery, °F
TCF - maximum tube side temperature, °F

THF - maximum shell side temperature, °F

WF - recovery tube flcw, lb/hr

WPIN - product flow entering the first stage, lb/hr

Overall Parameters for the Plant

M - effect number
WBE - plant blowdown, lb/hr
WPE - plant production rate, 1b/hr

otage Parameters

Cl - salt concentration of shell side brine entering, weight
fraction

CPT - average tube side specific heat, Btu/lb-°F

CPT1 - specific heat of recycle flow, Btu/lb-°F

CPI2 - specific heat of the make-up flow, Btu/lb-°F

CITL - salt concentration of the recycle flow, welght fraction

CTT2 - salt concentratioﬁ of the make-up flow, weight fraction

RHP - shell side temperature decrement, °F

SMT1 - minimum tube side flow temperature, °F

SMT2 - maximum tube side flow temperature, °F

oL - temperature of shell side brine entering, °F

Ts2 - temperature of shell side brine leaving, °F

V1 - temperature of product flow entering, °F

V2 -  temperature of product flow leaving, °F
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WPl - product flow entering, 1lb/hr

wP2 - product flow leaving, 1b/hr

WSl - shell side brine entering, 1lb/hr

Ws2 - shell side brine leaving, lb/hr

WT - total tube side flow, 1b/hr

WT1 - recycle tube flow, 1b/hr

WT2 - make-up tube flow, lb/hr

STAGEG

A - weir cross-secticnal area required with the pressure drop
available, ft2

AH - brine heater condenser surface area, ft2

ALEV - number of plant tray levels

AM¢DU - number of plant modules

AS - condenser surface area of a stage, ft2

BARPM - average log-mean temperature difference of an effect, °F

BDEPH -~ Dbrine depth in trays, ft

BIKTE - tube metal conductivity in the evaporator recovery,
Btu/hr—ft2—°F/ft

BIKTH - tube metal conductivity in brine heater, Btu/hr-ft2-°F/ft

BIKTR - tube metal conductivity in evaporator reject,
Btu/hr-ft2-°F/ft

CFMWV - product flow of a stage, cfm

CFMWZ -~ product reflashed in a stage, cfm

CL - loss coefficient of interstage orifice

C¢EFA - orifice coefficient of interstage orifice

CPBT - average brine specific heat in brine heater, Btu/lb—°F

DELP - pressure drop available into a stage, psi

DENBR - density of flashing brine leaving a stage, lb/ft5

DI - inside tube diameter, in.

DIE - plant recovery condenser tube inside diameter, in.

DIH - heater condenser tube inside diameter, in,

DIR - plant reject condenser tube inside diameter, in.

D@ - tube outside diameter, in.
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D¢E - plant recovery tube outside diameter, in.

D@H - heater tube outside diameter, in.

D¢R - plant reject tube outside diameter, in.

DFREQ -~ pressure drop required between two stages, psi
GE - mass velocity in recovery, lb/hr-ft2

GF - tube side mass velocity, lb/hr—ft2

GH - mass velocity in heater, lb/hr—ft2

HCF - brire enthalpy entering heater, Btu/lb

HHF - enthalpy of brine leaving the heater, Btu/1b
HLH - brine heater length, ft

HNH - number of condenser tubes in the heater

HP1 - enthalpy of product entering a stage, Btu/lb
HP2 - enthalpy of product leaving a stage, Btu/lb
HV - enthalpy of saturated vapor at the condensing tempera-

ture of a stage, Btu/lb

M - effect number

NK -~ number of stages in the recovery sections

NNK - number of stages in the reject section

NT¢TAL - total number of stages

¢M - log-mean temperature difference in each stage, °F

¢RHT - weir height required in each stage, ft

PV - pressure in a stage, psia

QH - heat transferred across the tube bundle in a stage,
Btu/hr

RESIDT - residence time of tray flow in a stage, seconds

RH¢ - flashing brine temperature drop for a stage, °F

RH¢B - density of flashing brine entering each stage, lb/ft5

RHQEl - tube side brine density at hot end of evaporator recovery,
lb/ft5

RHPHL - brine density at hot end of heater, lb/ft5

RH¢RES ~ dengity of flashing brine entering each stage, lb/ft5

RHPRL - +tube side brine density at hot end of reject, lb/ft5

RSE - fouling factor in recovery, Btu_l—hr-ft2-°F

RSH - fouling factor in heater, Btu_l-hr—ft2—°F




RSR

UBARH

VH
VR
VVEL
WBS
WE

WP1
WT
WIME
W'\IT
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fouling factor in reject, Btu_l-hr—ft2-°F
flooding factor in recovery

flooding factor in heater

tube length exposed in a stage, ft

tube side brine temperature entering a stage, °F
tube side brine temperature leaving a stage, °F
splash plate length, in.

flooding factor in reject

heat loss tc ambient in heater, fraction

brine temperature entering the heater, °F
maximum brine temperature, °F

brine heater log-mean temperature difference, °F
maximum tray flow allowed in a stage, 1lb/hr-ft
tray length of a stage, ft

minimum allowable tray width for a stage, ft
steam temperature, °F

intermediate tube sheet thickness, in.

flashing brine temperature entering each stage, °F
flashing brine temperature leaving each stage, °F
condensing temperature in each stage, °F

overall heat transfer coefficient for each stage,
Btu/hr—ft2—°F

overall heat transfer coefficient in heater,
Btu/hr-ft°-°F

recovery tube velocity, ft/sec

heater tube velocity, ft/sec

reject tube velocity, ft/sec

vapor velocity leaving the tray of each stage, ft/sec
brine flow entering a tray in each stage, lb/hr
tube flow in evaporator recovery, lb/hr

tube flow in evaporator reject, lb/hr

product entering each stage, lb/hr

tube flow in each stage, 1b/hr

tray width in reject, ft

product made in each stage, lb/hr




Demisters

ADMMAX
ALEV
ALPDM
AM@DU
ANREDM

AREADM
BIGTE
BPR

CAVE

CNCSAV
CPSTDM
CPUTDM

CPR@D

DPDDM
DPTDM
DFWDM

DIDM

DTPDP
DTPDPS
EFFDM
EINDM
EQUTDM
FFDM
GDM
NTATAL
PEUTDM

3k

maximum area available for installing demister, ft
number of plant levels

a in term e_aL for calculating demister efficiency
number of plant modules

Reynolds number based on superficial velocity through
demister

area of demister, ft2

stage temperature minus BPR, °F

beiling point elevation in a stage, °F

salt concentration of the flashing brine entering a stage,
weight fraction

average brine concentration, weight fraction

average brine salt concentration, weight fraction

total cost of demisters, $

concentration of entrained brine passing through demister,
weight fraction

weight fraction of salt in product water at point i,
weight fraction

pressure drop through demister based on dry vapor, psi
total pressure drop through demister, psi

additional pressure drop through demister for wet vapor,
psi

pressure drop through demister expressed as equivalent
temperature drop, °F

input value for DIPD, °F

location for saving DTPDP

efficiency of demister

amount of entrainment in vapor reaching demister, ppm
amount of entrainment in vapor leaving demister, ppm
friction factor for demister

superficial mass velocity through demister, lb/hr—ft2
number of stages in the effect

pressure at exit face of demister, psia
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PS -~ pressure at inlet face of demister, psia

SL3 - length of the stage, ft

SMPRD(I) - total product flow at point i, lb/hr

SMSALT - total salt flow at point i, 1lb/hr

SMSALT(I) - total salt flow at point i, 1lb/hr

SUMDMA - total demister area, ft2

T/HUTDM - saturation temperature at exit face of demister, °F

TRAYWD - tray width, ft

T3(1) - emperature of the tube side brine entering the
stage, °F

TSAVE - average brine temperature, °R

TSAVG - average brine temperature, °F

UALP - maximum value of U to be used in calculating O

UDMIN - same as UYPRK

UG - viscosity of vapor, lb/sec-ft

UMAX - maximum superficial velocity desired through demister,
ft/sec

UPL - brine viscosity, centipoise

UY¢RK - superficial velocity through demister, ft/sec

VG - specific volume of vapor, ftB/lb

VIS - viscosity of brine, lb/hr-ft

VL - specific volume of liquid, ftB/lb

WIDDM - width of demister, ft

WPREDM - product rate for stage (I),1lb/hr

WPRGIM(I) - product rate for stage (I), 1b/hr

WPRSAV - location to save WPREDM(I)

WSALSV - lccation to save WSALT(I)

WSALT(I) - salt rate for stage (I), 1b/hr

WV -~ stage production rate, lb/hr

WVST - vapor flow rate per tray, lb/hr

XDM - parameter for calculating entraimment leaving brine
surface

XDPL - parameter for calculating pressure drop through

demister



XLDM
XLIQDM

XY@RL

YYPRK

PYWERU

CDETS
CDITS

CETSE
CETSR
CITSE
CITSR
CTUBEE
CTUBER
g
DYE
DJR

E

ELE
ENE
ENITSE
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thickness of demister, ft

second parameter for calculating pressure drop through
demister

parameter for calculating allowable velocity through
demister

parameter for calculating allowable velocity through

demister.

recovery condenser area of an effect, ft2

number of plant levels

heat of vaporization of the steam, Btu/lb
number of modules

recovery tube sheet area of an effect, ft2
reject tube sheet area of an effect, ft2

reject condenser area of an effect, ft2

stage condenser area, ft2

charge for drilling the end tube sheets, $/hole
charge for drilling the intermediate tube sheets,
$/hole

cost of plant recovery end tube sheets, §$

cost of plant reject end tube sheets, $

plant recovery intermediate tube sheet cost, $
plant reject intermediate tube sheet cost, $
recovery tubing cost for an effect, $

reject tubing cost for an effect, $

tube outside diameter, in.

plant recovery tubes outside diameter, in.
plant reject tubes outside diameter, in.

number of effects

recovery length of an effect, ft

number of tubes in the recovery of an effect
number of intermediate tube sheets in the recovery of

an effect
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ENITSR

HST
I

M

NK
NNK
NTPTAL
RLR
RNR
SLS
SMA1
SMA2
TSTEM
TSTH
UBAR
UBARA

UBARE

UBARR

CPSTS

Heads
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number of intermediate tube sheets in the reject of an
effect

height of a level, ft

stage number

effect number

number of stages in the recovery of an effect

number of stages in the reject of an effect

total number of stages in an effect

length of the reject of an effect, ft

numkter of tubes in the reject of an effect

stage length, ft

plant recovery tube cost, $/ft2

plant reject tube cost, $/ft2

steam temperature, °F

intermediate tube sheet thickness, in.

heat transfer coefficient of a stage, Btu/hr—ft2—°F
average heat transfer coefficient for an effect,
Btu/hr-ft2—°F

average heat transfer coefficient for the recovery of
an effect, Btu/hr—ft2-°F

average heat transfer coefficient for the reject of an
effect, Btu/hr—ft2-°F

stage length, ft.

and Power

DIE
DIH
DIR
ELES
HBL

HDEL

plant recovery tube inside diameter, in.
heater tube inside diameter, in.

plant reject tube inside diameter, in.
recovery length of an effect, ft
blowdown pumping head, ft

pumping head to the plant site, ft
delivery pump head, ft

height of the recovery, ft
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HH - head loss in headers between the heater and the

evaporator, ft

HLH - length of the heater, ft

HMKUP - make-up pump head. ft

HPR - product pump head, ft

HR - height of the reject

HREC - pumping head for the recycle pump of an effect, ft
HS1S - pressure difference between the first and last stages

of an effect, ft

M - effect number

P¢ - total power requirement for the plant, megawatts
PQB - deaerator power requirement, megawatts
P¢BLD - Dblowdown pump power requirement, megawatts
PPDEL - delivery pump power requirement, megawatts
PQMKUP - make-up pump power requirement, megawatts
P¢PRD - product pump power reguirement, megawatts
P¢REC - recycle pump power requirement, megawatts
RLRS - reject length of an effect, ft

SMALLE - pump efficiency, fraction

SMALLF - friction factor

TBE - plant blowdown temperature, °F

VE - plant recovery tube side velocity, ft/sec
VH - Theater tube side velocity, ft/sec

VR - plant reject tube side velocity, ft/sec
WBE - plant blowdown flow, lb/hr

WFS - recovery tube side flow of an effect, lb/hr
WEs - reject tube side flow of an effect, lb/hr
WPE - plant production rate, lb/hr

WRS - recycle flow of an effect, 1lb/hr

Costs Equations

A3 - unit cost of heater tubing and tube sheets, $/ft2
AL - unit cost of heater shell, $/ft2
ACID - annual cost for acid treatment, $/year

AES - recovery condenser area in an effect, ft
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AH - brine heater condenser area, ££°

AJ - 1indirect capital cost factor

ALEV - number of plant levels

AM@DU - number of plant modules

AMSCL - cost of maintenance and supplies, $/Kgal

AMSC2 - anmual cost of maintenance and supplies, $/year

ANS - number of stages in an effect

ARS - reject condenser area in an effect, ft

BHC - brine heater cost, §

BHCL - Dbrine heater cost, $/Kgal

BHC2 - brine heater anmual cost, $/year

CAPF - plant load factor

CAPI1 - total capital investment, $

CAPI2 - total capital investment, $/gpd

CAPI? - total capital investment, $/Kgal

CAUSTC - annual cost for caustic treatment, $/year

cclL - total chemical treatment cost, $/Kgal

cea - anmual chemical treatment cost, $/year

CD - direct capital investment, lO6$

CDETS - charge for drilling end tube sheets, $/hole

CDITS - charge for drilling intermediate tube sheets, $/hole

CETSE - cost of recovery end tube sheets for an effect, $

CETSR - cost of reject end tube sheets for an effect, $

CIBC - cost of miscellaneous buildings and eguipment, $

CIBCl - cost of miscellaneous buildings and equipment, $/Kgal

CIBC2 - annual cost of miscellaneocus buildings and equipment,
$/year

CITSE - recovery intermediate tube sheet cost for an effect, $

CITSR - reject intermediate tube sheet cost for an effect, $

CLPRIN - chlorine treatment cost, $

cp - ocean salt concentration, weight fraction

CR - ratio of blowdown to ocean salt concentration

DEACST - cost of deaerator and drive, $

DEACS1

cost of deaerator, $




Lo

DEACS2 - cost of deaerator drive, $

DEAL - cost of deaerator and drive, $/Kgal

DEA2 - annual cost of deaerator and drive, $/year

DEF@M - annual cost of defoaming treatment, $/year

DYE - plant recovery tubes outside diameter, in.

D@R - plant reject tubes outside diameter, in.

- number of effects

EA - direct capital cost of evaporator condenser tubing and
tube sheets, $

EAL - cost of evaporator condenser tubing and tube sheets,
$/Kgal

EA2 - annual cost of evaporator condenser tubing and tube
sheets, $/year

EEC - electrical equipment direct capital cost, $

EECL - electrical equipment cost, $/Kgal

EEC2 - anmual electrical equipment cost, $/year

ES - direct capital cost of evaporator shell, $

ES1 - cost of evaporator shell, $/Kgal

ES2 - anmual cost of evaporator shell, $/year

G - product rate, gpd

HCL - heat cost, $/Kgal

HC2 - annual heat cost, $/year

LFACID - acid plant load factor

@PL - operating cost, $/Kgal

¢P2 - annual operating cost, $/year

PMC - direct capital cost of pumps and motors, $

PMCL - pump and motor cost, $/Kgal

PMC2 - annual pump and motor cost, $/year

PMCFLy - cost of pumps, $

PMCPg - cost of motors, $

P¢5 - power required by the deaerator, megawatts

PPCSTL - power cost, $/Kgal

PPCST2 - annual power cost, $/year

RETUBL - retubing cost, $/Kgal




RETUBZ2
RPE
SITE
SITEL
SITE2
SMALLB
SMALLD
SMALLP
SMAPPH
SMAPPP
TBE
TCL
Tc2
TNACDY
UNCHEM
UDEAWM
UDEAHP
UNPUMP
UNDRVE
UNELCT
UNPIPE
UINTAK
UNSITE
UNARAF
UNARAR
UNARHT
UNSHHT
USHELV
USHELN
UNMSCL

UNPPR
UNMAIN
VPLUME

L1

retubing cost, $/year

plant performance ratio

direct capital cost for site and site work, $

cost of site and site work, $/Kgal

annual cost of site and site work, $/year

unit cost of heat, $/lO6 Btu

unit cost of power, $/kw-hr

annual capital charge factor, yr-l

annual capital charge for retubing heater, yr_l
annual capital charge for retubing evaporator, yr~l
blowdown temperature, °F

total product cost, $/Kgai

total annual cost, $/year

tons of 93% HESOM required per day for acid plant
unit chemical treatment cost, $/gpm

unit cost of deaerator, $/gpm

unit cost of deaerator drive, $/hp

unit cost of all the pumps, $/gpm

unit cost of pump motors, $/hp

unit cost of electrical equipment, $/kw

unit cost of valves and piping, $/gpm

unit cost of water intake system, $/gpm

unit cost of site and site work, $/gpm

unit cost of recovery tubes and tube sheets, $/ft2
unit cost of reject tubes and tube sheets, $/ft2
unit cost of heater tubes and tube sheets, $/ft2
unit cost of heater shell, $/ft2

unit cost of evaporator shell, $/ft5

unit cost of adding a stage, $/stage

unit cost of miscellaneous buildings and equipment,
$/epm

unit cost of operating expenses, $/gpm

unit cost of maintenance and supplies, $/$ of capital

total shell volume (all modules) of the plant, ft5




VPC
VPCL
VPC2
WAIT
WAIT1
WATT2
WBE
WBLIW
WES

WMAKUP -

WS
WPE
WPR@D
WPUMP

WRECQHV
WREJCT

direct capital

cost of wvalves

annual c

ost of

direct capital

L2

cost of valves and piping, $

and piping, $/Kgal

valves and piping, $/year

cost of water intake system, $

cost of water intake systemn, $/Kgal

annual cost of water intake system, $/year

blowdown
blowdown

recovery

flow,

flow,

1b/hr
gpm

tube flow, lb/hr

make-up flow, gpm
seawater flow, lb/hr
product rate, lb/hr

production rate, gpm

total throughput of all pumps, gpm

recovery tube flow, gpm

seawater flow, gpm

Description of Cards

USAGE

InEut

The data items are listed in the table below in the order that they

must appear on each card.

Card

= W N

-~ O WU

= O o

G
HD

DIR

SE
SMALLE
RATEIN
AMPDU
CASE
THS (1)
THS (M)

CR

D¢E

SH
SMALLD
WPL

RPE
RS(1)
RS(M)

TABLE I

TS

HE

DIE
BIKTR
SMALLB
CSLTBP
TSTH

E
ANS(1)
ANS (M)

TA

Hi
DgH
BIKTE
SMALLP
CSLTBH
FREBD
TBE
THS(2)
TPTALR

DIH
BIKTH
SMAL
CPEFA
TWFA

CP VR VE
HPR FFHL SSF1
RSR RE RH
CAPF  ACACID FACID
SMA2 A3 AL
DITPD CL

SPL BDEPH  HST
CDITS CDETS  UMAX
ANS(2) THS(3) RS(3)

VH
D¢R
SR

UALP
ANS(3)
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The number of data cards (N) required depends on the number of

effects in the plant. For instance, a two-effect plant requires

only nine data cards. A three-effect plant requires ten cards since

another card is needed to enter TPTALR.

The items in the table above are defined as follows:

Card 1:
c -
CR -
TS -

A -
cp
cP
VR -
VE
VH

Card 2:

FFHL -
SSF1
D@R -

Card %:
DIR -
DYE -
DIE -

pilant production rate, gpd

ratic cf blowdown to ocean salt concentration
steam temperature, °F

ambient temperature, °F

ccean salt concentration, weight fraction
product salt concentration, weight fraction
plant reject tube side velocity, ft/sec

plant reccvery tube side velocity, ft/sec

brine heater tube side velocity, ft/sec

pumping head to the plant site, ft

height of the plant reject, ft

height of the plant recovery, ft

header losses between the evapcorator and the heater,
ft

blowdown pump head, ft

product pump head, ft

heat loss to the ambient from the evaporator, fraction
heat loss to the ambient from the heater, fraction

reject tube outside diameter, in.

reject tube inside diameter, in.
recovery tube outside diameter, in.
recovery tube inside diameter, in

heater tube outside diameter, in.




DIH
RSR
RE
RH
SR

Card Uu:

Sk

SH
BIKTIR
BIKTE
BIKTH
CAPF
ACACID
FACID

Card 5:

SMALLE
SMALLD
SMALLB
SMALLP
SMAL
SMA2
A3

Al

Card 6:

RATEIN
WPL
CSLTBP
CSLTBH
COEFA
DTFD

CL

Ly

heater tube inside diameter, in

reject fouling factor, Btu -hr-ft°-°F
recovery fouling factor, Btu-l—hr—ft2-°F
heater fouling factor, Btu_l—hr-ft2-°F

reject flooding factor.

recovery flooding factor

heater flooding factor

reject tube metal thermal conductivity, Btu/hr-ft-°F
recovery tube metal thermal conductivity, Btu/hr-ft-°F
heater tube metal thermal conductivity, Btu/hr-ft-°F
plant load factor

acid plant annual capital charge rate, yr_l

acid plant load factor.

pump efficiency

power cost, $/kw-hr

heat cost, $/lO6 Btu

annual charge rate for the water plant, yr-l
recovery condenser area cost, $/ft2

reject condenser area cost, $/ft2
heater area and tube sheet cost, $/ft2

heater shell cost, $/ft°

interest rate, fraction

plant life, years

evaporator tube life, years

heater tube life, years

orifice coefficient

temperature loss due to pressure drop through the tube
bundle, °F

orifice velocity head loss,




Card 7:

AMPDU
ALEV
TSTH
FREBD

UALP

Card 9:
THS(I)
RS(I)
ANS(T)
TPTALR

Format

L5

number of modules

number of plant levels

intermediate tube sheet thickness, in.

vertical distance available for vapor escape from the
trays, ft

tray width factor

splash plate length, ft

brine depth, ft

height of each level, ft

case number

total plant performance ratio, lb-product/lO5 Btu
number of effects

blowdown temperature, °F

ocean temperature, °F

cost of drilling intermediate tube sheets, $/hole
cost of drilling the end tube sheets, $/hole
maximum superficial velocity desirea through the
demister, ft/sec

maximum velocity to be used in the calculation of &

for the demister, ft/sec

maximum brine temperature in effect I, °F
performance ratio of effect I, lb—product/lO5 Btu
number of stages in effect I

number of stages in the plant reject

All data items except CASE are assigned a field of F8.5. CASE is

assigned a field of F8.0. The data items are arranged on the data

cards as shown in Table I in the fields specified.
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5. Choice of Variable

TPTALR is treated as an independent variable if it is entered.
Otherwise, it is treated as a dependent variable. All other input
variables are treated as independent variables and must be entered

unless the value of the variable is meant to be zero.

Output

The output contains all the input variables in addition to the calculated
plant characteristics of interest. The computed information includes an
overall description of each effect, plant power requirements, costs and

a detailed description of each stage in the plant. The descriptive
information includes temperatures, flow rates, geometry and heat trans-

fer characteristics.

Operating Instructions

The program consists of a main program and several subroutines. The
program 1s loaded on the machine by stacking the subroutines and main
program, in any order, followed by an end-of-file card and the data
cards. There are no programmed stops or pauses. The computation stops
when an end-of-file condition is detected on the input tape. The program
takes its input from logical tape 10, and writes its output on logical
tape 9. Card-to-tape translation of input onto tape 10 is done off-line.

Tape 9 1s listed off-line under program control.

In summary
Read input cards on tape (off-line)
Mount the following tapes:
Input 10
Qutput 9
Clear keys
Ioad program

. After final stop, write (off-line) from tape 9.



b7

Example

The following example 1s calculation for a plant with an overall per-
formance ratio of 15, salt concentration ratio of 2, and a 91.75° blow-
down temperature. The input and output for the example case are given

in Figures 2 and 3.

CODING INFORMATION

Time Requirements

The calculation requires approximately two minutes of machine time for
each case. This time, of course, will vary with the number of stages

and/or effects in the plant,

Flow Charts and Source Program

Figures L, 5, 6, and 7 give the flow charts for the overall Multi-Effect
Multi-Stage Flash Program and subroutines GSC, TCVAL, and STAGEG,

respectively. The source program is given in Figure 8.
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CASE 61901. RP 15.00000 CR__ 2.00000 P 0. 0. T8 0. N 0. ROE 0. o
0. o- 0.10265840E 08 0.22282665€ 07 0.38612495E 07 0.66000000E 02

PLANT PRODUCT RATE GPD  0.24999999E 09  PLANT PRODUCT RATE LB/HR 0.B6107999E 08  BRINE DEPTH FT  0.09999999€ 01
PLANT PERFORMANCE RATIQO  0.15000000E 02  PLANT BLOWDOWN FLOW LB/HR 0.86082370E 08 LEVEL HEIGHT FT

0.55999999€ 01

TOTAL NO STAGES 66, STEAM FLOW LB7HR "0.627357T32E 07 ~ TRAY WIDTH FACTOR 0.

OCEAN SALT CONC 0.03360 NO OF MODULES 5,00 STAGE ORIFICE COEF 1.00p
PRODUCT SALT CONC 0.00001 NO OF TRAY LEVELS 77 "8,0 ~MODULE SHELL VOL 0.73469119€ 06
SALT CONC RATIO 2,000  TUBE SHEET THICKNESS IN 0.750 REACTOR THERMAL EFF 0.
STEAM TEMPERATURE 295.00  VAPOR ESCAPE HEIGHT FT 1.600 REACTOR SIZE M-W 0.16803248F 04
OCEAN TEMP - __65.000 TOTAL MEGA WATTS ELEC 0.100956E 03
BLOWDOWN TEMP B 92,00 SPLASH PLATE LENGTH IN 12,0000 T T T -
BRINE HEATER o e T : T
FLODDING FACTOR 1.00000 TUBE OUTSIDE DIA 0.10000E 01 CONDENSER AREA  0.64227930E 06
FOUL ING _FACTOR _..0.00030  TUBE INSIDE DIA oo .. 0493000 HEATER LENGTH  0.25536890E 02
TUBE METAL CONDUCTIVITY 26.000 TUBE FLOW LB/HR 0.58000708E 09 NO CONDENSER TUBES 0.960T00E 05

TUBE VELOCITY

_.....6.000 HEAT TRANSFER COEF

0.98101944E 03

EFFECT NO 1

EVAPORATOR RECOVERY

EVAPORATOR REJECT

FLOODING FACTOR 1.00 1.00 PERFORMANCE RATIO  4.20300 B

FOULING FACTOR 0.000300 0.000300  RECOVERY RATIO P 0.041558 )

TUBE VELOCITY 6.00C 6,000  RATIO OF WO TO WF 0.810197

TUBE METAL CONDUCTIVITY 26.00 26.00  MAX BRINE TEMP SHELL SIDE 0.29000000E 03

TUBE OUTSIDE DIAMETER 0.75000 __ ___ 0.75000  MAX BRINE TEMP TUBE SIDE 0.27999198E 03

TUBE INSIDE DIAMETER 0.680000 0.680000 ~ BLOWDOWN TEMP F  0.24999908E 03 .
TEMP_DROP PER STAGE 1.98962 2.03133  COOLANT TEMP F_ 237.476917

TUBE FLOW LB/HR 0.58000708E 09 0.46990163E 09  BLOWDOWN FLOW LB7HR 0.14811908E 09~ —
NO OF STAGES 15 5 PRODUCT RATE LB/HR 0.24103989E 08

HEAT TRANSFER COEF 0.88443102E 02 0.97933502E 03  RECYCLE FLOW LB/HR G.40783010E 69
_CONDENSER_AREA 0.26880661E 07 0.71422679E 06  RETURN FLOW LB/HR ) 0.29769670E 09

TUBE LENGTH 0.76578771E 02 0.25778849E 02 ”" - —

NO OF TUBES

0.17877304E 06

0.14110522E 06

AVERAGE THERMAL FORCE

0.75896358E 01

AVERAGE HEAT TRANSFER COEF

0.90438126€ 03

EFFECT NO 2

EVAPGRATOR RECOVERY

EVAPORATOR REJECT

FLOODING FACTOR 1.00 1.00 PERFORMANCE RATIO ~~— 6.72600 — -
FOULING FACTOR 0.000300 0.000300 RECOVERY RATIO P 0.082118

TUBE VELOCITY 6.000 6.000 RATIO OF WO TO WF 0.931338

TUBE METAL CONDUCTIVITY _ 26.00 26,00  MAX BRINE TEMP SHELL SIDE 0.25000000E 03

TUBE OUTSIDE DIAMETER 0.75000 0.75000 'MAX BRINE TEMP TUBE SIDE 0.23747692e 03 ~~— ~~~ —
TUBE INSIDE DIAMETER ) 0.680000 0.680000 BLOWDOWN TEMP F  0.15999226E 03

TEMP DROP PER STAGE 2.974217 3.16920 COOLANT TEMP F 146.281515 T
TUBE FLGCW _LB/HR 0.46990590E 09 0.43759594E 09 BLOWDOWN FLOW LB/HR 0.10951689E 09

NO OF STAGES 26 4  PRODUCT RATE LB/HR 0.38587796E 08

HEAT TRANSFER COEF . 0.91179382E 03 _ 0.83984940F 03 RECYCLE FLOW LB/HR 0.29771127E 09
CONDENSER AREA 0.43672886E 07 0.73830715E 06  RETURN FLOW LB/HR T 0.26543261€ 09 —
TUBE LENGTH 0.15763480E 03 0.29748722E 02

NO OF TUBES

0.14110105€E 06

FIGURE 3.

0.12639771E

06

AVERAGE THERMAL FORCE
AVERAGE HEAT TRANSFER COEF

OUTPUT FOR EXAMPLE PROBLEM

0.90135770€E 03
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EFFECT _NO 3

EVAPORATOR RECOVERY EVAPORATOR REJECT
FLOODING FACTOR 1.00 1.00 PERFORMANCE RATIO 4,07100
FOULING FACTOR 0.000300 0.000500 RECOVERY RATIO P 0.053508
TUBE VELOCITY B 6.000 6.000 RATIO OF WO TO WF 0.,504478
TUBE METAL CONDUCTIVITY 26.00 26.00 MAX BRINE TEMP SHELL SIDE 0.16000000E 03
TUBE OUTSIDE DIAMETER 0.75000 0.75000  MAX BRINE TEMP TUBE SIDE 0.14628151€ 03
TUBE INSIDE DIAMETER 0.68000C 0.680000 BLOWDOWN TEMP F 0.91999999E 02
TEMP DROP PER STAGE 3.87007 6.90948  COOLANT TEMP F 65.000000
TUBE FLOW LB8/HR 0.437162139E 09 0.22076B61E 09  BLOWDOWN FLOW LB/HR 0.86082366E 08
NO OF STAGES ; . 14 2 PRDDUCT RATE LB/HR 0.23416210€ 08 )
'HEAT TRANSFER COEF 0.76248036E 03 0.59316255E 03  RECYCLE FLOW LB/HR T0.26540558E 09 T
CONDENSER AREA  0.32104854E 07 _ 0.77573257E 06  RETURN FLOW LB/HR 0.48580008E 08
TUBE LENGTH 0.12936646E 03 0.61892389E 02 ) B ' T
NO OF TUBES 0.12639196E 06 0.63833001E 05 AVERAGE THERMAL FORCE 0.10075006E 02
AVERAGE HEAT TRANSFER COEF 0.72938987E 03
HEADS AND POWER T - ) ) T
PUMP EFFICIENCY 0.83600000E 00 o B
DELIVERY HEAD -0. REJECT HEAD T0.T79799999E 02  HEATER HEAD "0.25000000€ 02
BLOWDOWN HEAD -0, PRODUCT HEAD 0.91999999E 02
EVAPORATOR HEAD 0.44799999E 02
HEAD(FTY T T POWER MEGA-WATTS - B - -
DEL IVERY PUMP _0.92713560FE 02 0,92246083E 01 _ I
MAKE-UP PUMP 0.21898916E 03 0.16994125E 02
RECYCLE PUMP EFFECT 1 0.14752209E 03 0427113742E 02
2 0.13551564E 03 0.18182435€ 02
3 0.85787659E 02  0.10261296E 02 - - -
BLOWDOWN PUMP -0. -0, B T
_PRODUCT PUMP 0.91999999E 02 _ 0.35702504E 01 ) - o
DEAERATOR 0.38473424E 01
TOTAL PLANT REQUIREMENT 0.89193798E 02
OUNEY COSTS e N, _ . . -
DEAERATOR  $/GPM 0.36321107€ 01  PUMPS AND MOTORS $/GPM 0,10084B15E 01 ELECTRICAL EQUIP $/KWO.I0300E 02
_ B _ $/HP  0.12047900€E 02 B $/HP ~ 0.20836895E 02 - s
VALVES ANC PIPING $/GPM 0.50872175E 01 WATER INTAKE $/GPM 0.50000000E 00 SITE WORK $/GPM 0.54315212E Ol
EVAPORATOR AREA $/FT12 0.20199999E 01 REJECT AREA $/FT2 0.20199999E 01  HEATER AREA $/FT2 0.338000E Nl

_HEATER SHELL $/FT2

CHEMICAL $/GPM-YR

0.37139829E O1  OPERATING $/GPM

_ 0.14699999E 01  EVAP AND REJECT SHELL $/FT3_
$/STAGE 0.58503781E 05
0.31651263E O1MAINT. AND

0.132600E 01

MISC CAPITAL $/GPM_0.143541E 02

SUPPLIES $/YR-$-CAP0.1700E-02

0.0560

POWER $1KW-HR 0.00330000 HEAT $/MBTU 0.11399999E-00  ANNUAL CAP CHG 1/YR

EVAP AND REJECT RETUBING 0.32675879E-01  HEATER RETUBING CHG 0.32675879E-01 INTEREST RATE 0.03130

INDIRECT CHARGE 0.12086751E 01  WATER PLANT LOAD FACTOR 0.90  ACID PLANT LOAD FACTOR .900

_ACID PLANT CAP CHG 1/YR _ 0.10 B B - N o - o o

€OsSTS - o o ) - B - o 3 B -
$—DIRECT $/YEAR $/KGAL

PUMPS AND MOTORS 0.59729419E O7 0.40428337E 06 0.49227808E-02

SITE WORK 0.24981445E 07 0.16908891E 06 0.20589215€E-02

SEA INTAKE 0.22596730E 06 0.15565521E 05 0.18953451E-03 )

EVAPORATOR SHELL  0.98455929E 07 0.66640686E 06 0.81145433E-02

EVAPORATOR AREA 0.25238094E G8 0.25329377€ 07 0.30842469E-01

BRINE HEATER __0.31150546E 07 0.28178117E 06 0.34311254E-02 L

YALVES AND PIPING U.12027824E 07 0.81411295E 05 0.99130955E-03

ELEC EQUIPMENT 0.51865610E 06 0.621826B3E 05 0,75717120E-03

FIGURE 3 (Continued)
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CRANES +BLECG,CONCRETE,ETC

DEAERATOR
HEAT

0.25749999E 07

T 0.13650814E 07

0.17429094E 06

0.92396631E 05
0.51594532E 07

0.21222641E-02
0.11250731E-02
0.62824395E-01

CHEMICAL
POWER

OPERATING

MAINTENANCE AND SUPPLIES

TOTAL

0.13323168E 07
0.23205727€ 07

0.56779727E 06

0.10882221E 06

0.13969307E 08

0.16223036E-01
0.28256594E-01

0.6913B177€-02

0.13250802E-02

0.17009810E-00

CAPITAL INVESTMENT

REACTOR COST

TURBO GENERATGR COST

RETUBING COST

$-DIRECT AND INDIRECT

0.64013068E 08
0.72475583E 08

$/6PD_
0.25605227€-00

FIGURE 3 (Continued)

$/YEAR

0.40638155E 06

$/KGAL
0.43649703€E-01
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EFFECT 3 o o . - N -
STAGE TTD cT cl c2 QN UBAR HI HO OM AS LS TUBE NO
1 7.5637 0.05399 0.06301 0.06324 0.16912146E 10 822.03 1833.63 5070.14 9.40 0.218797E 06 8.816 0.126392E 06
2~ 7.6489 0.05399 0.06324 0.06348 0.16572343E 10 813.50 1801.69 5017.09 9.45 0.215464E 06 8.682 0.126392E 06
3 T7.6546 0.05399 0.06348 0.C6371 0.16572078E 10 805.08 1769.89 4970.90 9.46 0.217581FE 06 8.767 0.126392E 06
47,6602 0.05399 0,06371 0.06395 0.16571630E 10 796.51 1737.95 4923.96 9,47 0.219785E 06 B8.856 0.126392E 06
5 7.6862 0.05399 0.06395 0.06419 0.16556773E 10 787.72 1705.93 4873.47 9.49 0.221460E 06 B8.924 0.126392E 06
6 71.7077 G.05399 0.06419 C.06442 0.16556480E 10 178.78 1673,81 4822.79 9.51 0.223484E 06 9.005 0.126392t 06
7 7.7288 0.05399 0.06442 0.06466 0.16555863E 10 769.70 1641.61 4771.51 9.53 0.225605E 06 9.091 0.126392E 06
8 T.T7497 0.05399 0.06466 0.06490 0.16555010E 10 760.47 1609.35 4719.65 9.56 0.227829E 06 9,180 0,126392E 06
9 7.7702 0.05399 0.06490 0.06513 (.16554326E 10 751.09 1577.02 4667.23 9.58 0.230166E 06  9.275 0.1263%2E 06
10 7.7904 0.05399 0.06513 0.0U6537 0.16553444E 10 741.56 1544.67 4614.28 9.60 0.232617E 06 9.373 0.126392E 06
11 7.8102 0.05399 0.06537 0.06561 0.16552797€ 10 731.88 1512.29 4560.80 9.62 0.235193E 06  9.477 0.126392E 06
12 7.8296 0.05399 0.06561 0.06585 0.16552033E 10 122.06 1479.91 4506,.82 9.64 0.237896E 06 9.586 0,126392E 06
13 7.8487 0.05399 0.06585 0.06609 0.16551211F 10 712.10 1447.54 4452.36 9.66 0.240732E 06 9.700 0.126392E 06
14 7.8674 0.05399 0.06609 0.06633 0.16550726E 10 701,99 1415.20 4397.4% 9.67 0.243713E 06 9.820 0.126392€ 06
15 4.8962 0,03360 0.06633 0.06675 0.29516428E 10 608,41 1381.50 4395.89 10.20 0.475855E 06 37.966 0.638330E 05
16 11.4857 0.03360 0.06675 0.067T18 0.29562519€ 10 '568.90 1273.94 3646,32 17.37 0.299095€ 06 23.863 0.638330E 05

FIGURE 3 (Continued)
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EFFECT 3 I o L
STAGE Wy Ws2 wp2 TV2 TS1 TS2 Tl T2  BRINE CFM_ PROD CFM
1 0.14026179E 07 0.37399159E 09 0.64094403E 08 153.86 160.00 156.13 142.34 146,30 0.198090E 07 0.122749E 06
2 TU.13939241E 07 0.37259766E 09 0.65488327E 08 149.99 156413 152.26 138.47 142.34 0.214906E 07 0.324002E 06
_ 3 0.13853270E 07 _0.37121233E 09 0.66873653E 08 146.12 152.26 148,39 134.59 138,47 0.233439E 07 0.363688E 06
4 0.13767944E 0T 0.36983554E 09 0.68250447E 08 142.25 148.39 144.52 130.71 134.59 0.253888E 07 0.408526E 06
5 0.13683325¢ G7 0.36846720E 09 0.69618779E 08 138.40 144.52 140.65 126.84 130.71 0.276486E 07 0,456591E 06
6 0.13509513E 07 0.36710725E 09 0.70G78730E 08 134.55 140.65 136.78 122.97 126.84 0.301500E 07 0.513589E 06
7 _0.13516650E 07 0.36575558E 09 0.72330395€ 08 130.70 136.78 132,91 119.10 122.97 0.329238E 07 0.578LLLE N6
870.13434395€ 07 0.36441214E 09 0.73673834E 08 126.85 132.91 129.04 115.23 119.10 0.360038E 07 0.651359€ €6
9 0.13353007E 07 0.363076B4E 09 0.75009134E 08 123.00 129.04 125,17 111.36 115.23 0.394307E 07 0.734669E 06
10 0.13272189E C7 0.36174962E 09 0.76336352E 08 119.15 125.17 121.30 107.48 111.36 0.432498E 07 0.829565E 06
11 0.13192331E 07 0.36043038E 09 0.77655585E 08 115.29 121.30 117.43 103.61 107.48 0.475157€ 07 0.937850E 06
12 0.13113005€ 07 0.35911908E 09 0.78966885€ 08 1l1.44 Il7.43 113.56 99.74 103.61 0.522888t 07 0.106167E 07
13 0.13034374E 07 0.35781564E 09 0.8027G322E 08  107.59 113.56 _109.69  95.87  99.74 0.576418E 07 0.120350€ 07
14 0.12956729€ 07 0.35651957E 09 0.81565994E 08 103.74 109,69 105.82 92.00 95.87 0.636605€ 07 0.136633E 07
_15__0.22955334E 07 0.35422443E 09 0.83861527E 08 96,90 105.82 98.951  78.51 92,00 0.136767E 08 0.301534E 07
16 T0.22713263E 07 0.35195310€ 09 0.86132853E 08 90.00 98,91  92.00 65.00 78,51 0.165199E 08 0.385582E 07

FIGURE 3 (Continued)
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EFFECT _ 3

ONE LEVEL OF ONE MODULE

VAPOR VEL  TRAY FLOW  TRAY WIDTH  RES TIME DELP DELP
STAGE  FT/SEC LB/HR FT FT_ SEC_ PV AVAILABLE _ REQUIRED A _ALPHA DTPD
1 30.783196 0.500000E 06 18.769711  3.843421 0.40910E 01 0.37084E-00 0.17428E-00 0.55656E 01  2.269 0.79
2 33.940341 0.500000E 06 1B.699560  3.786995 0.37202E 01 0.34208E—-00 0.17274E-00 0.57693E 01 ~ 2.269 0.80
3 36.489733 0.500000E 06 18.629883  3.831332 0.33781E 01 0.31518E-00 0.17122E-C0 0.59841E 01  2.269 0.82
4 39.267506 0.500000E 06 18.560617 3.877323 0.30629E O1 0.28857E-00 0.16973E-00 0.62266E 01  2.269 C.84
5  42.422630 0.500000E 06 18.491777  3.913506 0.27744E 01 0.26539E-00 0.16825E-00 0.64646E 01  2.249 0.83
& %45.820348 0.500000E 06 18.423360  3.956195 0.25090E 01 0.24370E-00 0.16679E-00 0.67169E Ol ~ 2.229 0.83
7 49.541468 0.500000€ 06 18.355363  4,000718 0.22653E 01 0.22345E-00 0.16536E-00 0.69845E 01  2.210 0.82
8 '53.620896 0.500000E 06 18.287779  4.047170 0.20418E O1 0.20455E-00 0.16394E-00 0.72687E€ 01  2.191 0.82
9  58.098718 0.500000E 06 18.220607  4.095781 0.18373E Ol 0.18690E-00 0.16254E-00 0.7STITE Ol  2.172 0.82
10 63.021574 0.500000E 06 18.153842  4.146542 0,16504E 01 0.17041E-00 0.161156-00 0.78958E 0L  2.153 0.81
11 68.442631 0.500000E 06 18.087481  4.199669 0.14800E 01 0.15499E-00 0.15979E-00 0.82443E 01  2.135 (.81
1277 74.421314 0.500000E 06 18.021519  4.255208 0.13250E 01 0.14053E-00 0.15844E-00 0.86214E 01 2.117 0.81
13 81,028063 0,500000E 06 17.955954  4+313280 0.11845E 01 0.12695E-00 0.15711E-00 0.,90328E 01  2.099 0.8l
14  88.342905 0.500000E 06 17.890782  4.374125 0.10575E 01 0.19434E-00 0.15580E-00 0.72702E Ol  2.081 0.80
15 47.4520G7 0.500000E 06 17.825998 17.514543 0.86317E 00 0.15866E-00 0.171296-00 0.80093E Ol  2.013 0.77
16  91.822251 0.500000E 06 17.711221 10.95379% 0.70451E 00 O. 0.16877€-00 O. 2.003 0.79

FIGURE 3 (Continued)
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EFFECT _ _ 3 _ o )
STAGE AREA OM DPTOM DTOM CPROD WIDDM
1 C.22242193E 2 _0.3U388641E-01 0.28874207E-00  0.26995629E-05 0.26164709E 01
2 U.23478901E 02 0.29610334E-01 0,30468750E-00 0.29346770E-05 0.27740311E 01
3 C.247G7286E 02 0.29032193E-01 U.32395172E-00 0.31576872E-05 0,28935985E 01
4 TC.26265358E 02 0.2784718SE~01 ©,33731842E-00 0.33943720E-05 0.30487875E Ol
5 C.28669587TE U2 0.2528l657E-01 0.33287048E-00 0.36516581E-05 0.32903608E Ol
6 0.31207912E 02 0.22932694E-01 0.32860565E-00 0.39339480E-05 0.35549803E 01
7 0.34092779E 02 0.20784061E-0O1 0,32463074E-00 0.42452621E-05 0.38452137E Ol
8 0.37299594E 02 0.188204G8E~01 0.32C84656E-00 0.45897863E-05 0.41639064E 01
S 0.4C871357E 02 0.17627736E-01 0.31731415E-00 0.49721632E-05 0.45142919E 01
10 C.44854841E 02 0.15392458E-01 <.31400299E-00 0.53976497E-05 0.49000201E Ol
11l (,49306U3TE 02 0.13902215E-01 0.31u89783E~00 0.58722601E-05 0.53252927€ Ol
12 0.54288008E 02 0.125454C8E-01 0.30807495E-00 0.64029290E-05 0.57945098E 01
13 G.59873863E 02 0.11311212E-01 J.30547333E-00 0.69976742E-05 0.63132147E 01
14 0.66147739E 02 0,10185582E-01 0.30312347E-00 0.76658038E-05 0.68873177E 01
15 0.13527246E 03 0.78513830E-02 0.26778412E-00 0.71461472E-05 0.36524310E 01
16 (.16287155E 03 0.69870619E-02 0,28543091E-00 0.772556056~05 0.69472852E Ol

FIGURE 3 (Continued)
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_EFFECT. _ 2 T -
STAGE TTD cr cl c2 QN UBAR HI HO oM AS LS TUBE NO
1 7.5552 U.04578 0.04826 0.04841 0.13B26072E 10 966.98 2460.62 5947.27 8.97 (.159332E 06 5.751 0.1411GlE €6
2 7.5806 0.04578 0.04841 0.04856 (.13753386E 10 963.31 2442.14 5927.76 8499 0.158842E 06 5.733 0.141101E 06
3 7.5862 0.04578 0.04856 C.04870 0.13753046E 10 959.60 2423.46 5909.44 8.99 0.159351E 06 5.752 0.141101E 06
4 T7.6222 G.04578 0.04870 0.04BB85 (.13743867E 10 955,67 2404.55 5884,.57 9.03 0.159273E 06 5.749 0.141101E 06
5 T.6258 0.04578 0.04885 0404900 (.13752191E 10 951.81 2385.39 5865.24 9.03 0.159938E 06 5.773 (0.1411C1E 06
6 7.6311 G.04578 0,04900 0.,04915 0.13752058E 10 947.85 2365.98 5845.07 9.04 0.160507E 06 5.793 0.1411IC1E 06
17 7.6640 0.04578 0.04915 0.04930 0.13742603E 10 943.68 2346.36 5819.05 9.07 0.160533E 06 5.794 0.141101E 06
8 T.6673 0.04578 0.04930 0.04945 0.13751260E 10 939.57 2326.49 5797.88 9.08 C.161264E 06 S.821 0.1411C1E 06
9 7.6725 0.04578 0.04945 0.04959 0.13751192€ 10 935.36 2306.39 5775,.87 9.08 0.161896E 06 5.844 0.141101E 06
10 7.7052 0.04578 0.04959 0.04974 0.13740323E 10 930.94 2286.10 5748.15 9.11 0.161966E 06 5.846 0.,141101E né
11  7.708C 0.04578 0.04974 0.04989 0.13750464E 10 926.56 2265.58 5725.21 9.12 0.162782E 06 5.876 0.141101E 06
127 7.713C 0.04578 0,04989 0.05004 C.I3750111E 10 922.10 2244.83 S5701.41 9.12 0.163476E 06 5.901 0.1411CIE 06
13 7.7456 0.04578 0.05004 0.05019 (©.13738339E 10 917.42 2223.91 5672.04 9.15 0.163600E 06 5.905 0.1411ClE 06
14 7.6225 0.04578 0.05019 0.05034 U.13B03679E 10 913.35 2202.63 5669.89 9.04 0.167265E 06  6.037 0.141101E 06
15 7.6350 0.04578 0.05034 0.05049 0.13750868E 10 908.57 2181.24 5642.88 9.05 0.167287E 06 6.038 0.141101E N6
16 T.6441 0.04578 0.05049 0.05064 C.13750671€ 10 903.75 2159.70 5616.53 9.05 0.168082E 06 6.067 0.141101F 06
17 7.6452 0.04578 0.05064 C.05079 0.13750348E 10 898.84 2137,97 5589.60 9.06 0.168903FE 06 6.096 0.141101E 06
18 7.6541 0.04578 0.05079 0.05094 0.13750344E 10 893.83 2116.06 5562.10 9.06 0.169754E 06 6.127 0.141101E 06
19 7.6551 0.u4578 0.05994 0.05109 0.13750017E 10 888.74 2093.98 5534.02 9.07 0.170628E 06 6.159 0.141101E 06
20 7.6640 0.04578 0.05109 0.05124 0.13749804E 10 883,56 2071,72 5505.38 9.07 C.171533E 06 6.191 0.1411C1E N6
21 7.6888 0.04578 0.05124 0.05139 0.13739165E 10 878.21 2049.33 5472.79 9.10 0.171992E 06  6.208 0.1411ClE N6
22 7.6913 v.U4578 0.05139 0.05154 0.13749232E 10 872,85 2026.76 5443.30 9.10 0.173106E 06 6.248 D,141101E 06
23 7.6960 0.04578 0.05154 0.05170 §.13748929E 10 867.40 2004.03 5413.03 9,10 0.174099E 06  6.284 0.141101E 06
24 7.7C07 0.04578 0.05170 0.05185 0U.13748B86E 10 861,86 1981,15 5382.22 9.11 0.175127E 06 6.321 0.1411C1E 06
25 7.7054 0.04578 0.05185 0.05200 0.1374B495E 10 856.23 1958.13 5350.87 9.11 0.176184E 06  6.359 0.141101E 06
26 7.7099 0.04578 0.05200 0.05215 G.13748459E 10 850,50 1934,.97 5319.00 9.12 0.177280E 06 6.399 0.141101E N6
27 7.5166 0.05397 0.05215 0.05231 0.14649265E 10 851.54 1945.96 5268.89 9413 0.188498E 06 7.595 0.126398E 06
28 7.7783 0.05397 0.05231 0.05247 0.14648996E 10 843,67 1918.79 5188.85 9.39 0.184949E 06 7.452 0.126398F 06
29 B8.0370 0.05397 0.05247 0.05264 0.14648906E 10 835,74 1891.48 5110.57 9.65 0.181645E 06 7.319 0.126398E 06
30 8.2957 0.,05397 0.05264 C.05280 0.14648557E 10 B827.73 1864.02 5033,92 9.91 0.178562E 06 7.195 0.126398E 06

FIGURE 3 (Continued)
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EFFECT 2

STAGE RV Ws2 WP2 TV2 L) TS82 Tl T2 BRINE CFM PROD CFM

1 0.13727736E 07 0.444432C04E 0S5 0.25476762E 08 245,03 250.00 247.03 234.47 237.47 0.331357E 06 0.229286E

G.13655517E 07 0.44306649E 09 0.26842314FE 08  242.05 247.03 244.05 231.49 234.47 0.346505E 06 0.145170F
0.13583677E 07 0.44170813E 09 0.28200682E 08 239.08 244.05 241.08 228.5F 231.49 0.36252LE 06 0.161389E

0.13442009E U7 0.43901265E 09 0.30896146E 08 233.16 238.10 235.13 222.55 225.53 0.397414E 06 0.198C13E

2

T 47 0.13512637E 07 0.44035686E 09 0.29551945E 08 236.13 241.08 238,10 225.53 228.51 0.379474E 06 0.177069E
5
6

3
0.13372313E 07 0.43767542E 09 U.32233377E 08 230.18 235.13 232.15 219.57 222.55 0.416427E 06 0.218772E
7 0.13303136E 07 0.43634511FE 09 0.33563691F 08 227.24 232.15 229.18 216.60 219.5T 0.436570E 06 0.238966E
8 T0.13234437E 07 0.43502166FE 09 0.34887134E 08 224,26 229.18 226.21 213.62 216.60 0.457923E 06 0.265683E
9 0.13166619E 0T 0.433705C0E 09 ©.36203796E 08 221.29 226.21 223.23 210.64 213.62 0,480582E 06 0.292290EF
10 0.13098951E 07 0.43239510E 09 0.37513690F 08 218.34 223.23 220.26 207.66 210.64 0.504612E 06 0.318058E
11 0.13032384E 07 0.43109187E 09 0.38816928E 08 215,37 220.26 217.28 204.68 207.66 0.530148E 06 0.352457E

12 0.12966007E 07 0.42979526E 09 UL.4U113529E 08 212.39 217.28 214.31 201.70 204.68 0.55726lE 06 0,.386621E
13 0.12900297E 07 0.42850523E 09 0.41403558E 08 209.45 214.31 211.33 198.73 201.70 0.586083E 06 C.419604E
14 0.12835740E 0T 0.42722165E 09 0.42687132E 08 206435 211.33 208.36 195.73 198.73 0.616763E 06 0.4847T43E
15 0.,12771352E 07 0.42594451E 09 0.43964268E 08 293.37 208.36 205.39 192.76 195.73 0.649389E 06 0.509212F
16 0.12707359E 07 0.42467378E 09 (.45235003E G8 200.40 205.39 202.41 189.78 192.76 0.684117€ 06 0.557210F
17 0.12643788E 07 0.42340940E 09 0(.46499381E 08 197.43 202.41 199.44 186.80 189.78 0.721105€ 06 0.609479E

18 0.12581043E 07 GC.42215129E 09 0.47757486E 08 194.45 199.44 196.46 183,82 186.80 0.760545€ 06 0.666418E
19 0.12518509E 07 0.42089944E 09 U.49006336E 08 191.48 196.46 193.49 180.84 183.82 0.802588E 06 0.728466E
20 0.12456588E 07 0.41565378E 09 C.50254995€E 08 188.50 193.49 190.51 177.86 180.84 0.847458E 06 0.796107€
21 0.12395044E 07 0.41841427E C9 0.51494499E 08 185.55 190.51 187.54 174.88 177.86 0.895358E 06 0.863686F
22 0.12334261E 07 0.41718084E 09 0.52727924E 08 182.57 187.54 184.57 171.90 174.88 0.946554E 06 0.949942F
23  0.12273730E 07 0.41595346E 09 0.53955297E 08 179.60 184.57 181.59 168.92 171.90 0.100127€ 07 0.103774E

24 0.12213955E €7 0.41473207E 09 C.55176692E 08 176.63 181.59 178.62 165.95 168.92 0.105982€ 07 C.l113361E
25 0.12154295E 07 0.41351664E 09 0.56392122E 08 173.65 178,62 175.64 162,97 165,95 0.112247€ 07 0.12383SE

26 0.12095456E 07 0.41230709E 09 U.57601667E 08 170.68 175.64 172.67 159.99 162.97 0.118961E 07 0.135283€E
27 _0.1282425BE 07 0.41102467€ 09 0.58884093E 08 167.51 172.67 169.50 156456 159.99 0.134972€ 07 0.158188E
28 0.12758299E 07 0.40974883E 09 (.60156922E 08 164.34 169.50 166433 153.13 156.56 0.143798E Q07 0.173863E
29 0.12693058E 07 0.40847953E 09 (.61429228E 08 161.17 166.33 163.16 149.70 153,13 0.153318E 07 0.191127E

LG

30 0.12628U91E 07 0.49721671E 09 0.62692037€E 08 158.00 163.16 159.99 146.28 149.70 0.163592¢ 07 0.210153¢

PIGURE 3 (Continued)



EFFECT _ 2

ONE LEVEL CF ONE MODULE
VAPOR VEL  TRAY FLOW TRAY WIDTH  RES TIME DELP DELP
STAGE  FT/SEC LB/HR FT T SEC PV AVAILABLE REQUIRED A ___ALPHA DTPD

8.119955 0.500000E 06 22.290241 2.330198 0.27325€E 02 0.14131E 01 (0.18229€E-C0 0.34627E 01  2.000 0.50

1
2 8.519526 0.500000E 06 22.221602 2.325800 0.25912E 02 0.13530€E 01 0.18091E-00 0.35254E 01  2.000 0.50
3 8.882511 0.500000E 06 22.153325  2.337204 0.24559E 02 0.12818E 01 0.17954E-00 0.36083E 01  2.000 0.50
4 9.302803 0.500000E 06 22.085406 2.339276 0.23277E 02 0.12390E Ol 0.17819E-00 0.36563E 01  1.970 0.50

5 9.698795 0.500000E 06 22.017843  2.353142 0.22038E 02 0.11845E Ol 0.17685E-00 0.37255E 01  1.970 0.50

6

7

8

T10.123781 0.500000E 06 21.950633 ~2.365485 0.20854E 02 0.11215E 01 0,17553E-0C 0.38143E 01 1.970 0.50

~ 10.611644 0.500000E 06 21.883771  2.369149 0.19732E 02 0.10812E Ol 0.17422E-00 0.38702E Ol 1.942 0.50
11.076121 0.500000E 06 21.817255  2.384049 0.18651E 02 0.10320E 01 0.17293E-00 0.39468E 01 1.942 0.50

9 11.575162 0.500000E 06 21.751083  2.397369 0.17619E 02 0.97553E 00 0.17165E-00 0.40444E 01  1.942 0.50
10 12.148285 0.500000E 06 21.685250  2.401682 0.16643E 02 0.93900E 00 0.17039E-00 0.41071€ 01  1.914 0.50
11 12.6$3913 0.500000E 06 21.619755  2.417945 0.15704E 02 0.89474E 00 0.16914E-00 0.41920E 01  1.914 0.50

1277 '13.281865 0.500000E C6 21.554593 '2.432258 0.14810E 02 0.84434E 00 0.16790E~-CC 0.42996E 01 1.914 0.50
13 13.957423 0.500000E 06 21.489763  2.437384 0.13965E 02 0.84471E 00 0.1666BE-00 0.42830E 01 1.887 0.50

14 14.341111 J.500000E 06 21.,425261 2.499535 0,13121€E 02 0.77014E 00 0.16546E~00 0.44692E 01 2.012 0.63
15 15.0976U6  0.500000E 06 21.361083  2.503048 0.12350E 02 0.73212E 00 0.16427E-00 0.45672E 01 2,012 0.64
16 15.823863 0.500000E 06 21.297226 2.519024 0.11618E 02 0.69556E 00 0.16308E-00 0.46688E 01 2.012 0.65
17 16.592112 0.500000E 06 21.233689  2.535403 0.10923E 02 0.66043E 00 0.16191E-00 0.47742E 01  2.012 0.65

18 17.405119 0.500000E 06 21.170470  2.552282 0.10262E 02 0.62669E 00 0.16075E-00 0.48835E 01  2.012 0.66
19 18.265916 0.500000E 06 21.107565 2.569545 0.96356E 01 0.59430E 00 0.15961E-00 0.49969E 01 2.012 0.66
20

"19.177633 0,500000E 06 21.044972 ~2.587301 0.90413E Ol 0.55958€ 00 0.15847E-00 0.51313E 01 2.012 C.67
21 20.203498 0.500000E 06 20.982689  2.597807 0.84817E 01 0.53367E 00 0.15735E-00 0.52358E 01  1.992 0.68
22 21.210930 0.500000E 06 20.920714  2.618966 0.79480E 01 0.50515E OC 0.15624E-00 0.53626E 01 1.992 0.69
23 22.299400 0.500000E 06 20.859042  2.638169 0,74429E 01 0.47785E-00 0.15514E-00 0.54942E 01 1.992 0.70

24 23.454539 0.500000E 06 20.797673 ~2.657952 0,69650E 01 0.45174E-00 0.154056-00 0.56309E 01 ~1.992 0.70 "

25 24.680931 0.500000E 06 20.736604 2.678206 0.65133E Ol 0.426T9E-00 0.15298E-00 0.57730E 01  1.992 0.71

26  25.583699 0.500000E 06 20.675832  2.699099 0.60865E 01 0.42856E-00 0.15191E~00 0.57410E 01  1.992 0.72

27 24.553324 0.500000E 06 20.615355  3,244357 0.56579E 01 0.40281E-00 0.17637E-00 0.59C09E 01  1.992 0.75

28 26.692081 0.500000E C6 20.551233  3.183228 0.52551€ OL 0.37833E-00 0.17507€-00 0.60665E 01  1.992 0.75

29  29.C10013 0.500000€ 06 20.487442  3.126382 0.48768E 01 0.3550TE—00 0.17378E-00 0.62390E 01  1.992 C.76

30 31.523041 0.500000E U6 20.423976  3.073419 0.45217€ 01 O. 0.17251E-00 O. 1.992 C.77

FIGURE 3 (Continued)
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EFFECT 2 | S
STAGE AREA OM DPTOM OTOM CPROD WIDDM
1o, 0. 0. 0.20405639E-03  0.13871479E 01
2 C. 0. 0. 0.20279163E-03 0.14136158E 01
3 0. 0. 0. B  0,20172396E-03 0.14323888€ 01
4 0. 0. o. 0.20062026E-03 0.14568701E 01
5 0. 0. 0. B 0.19958463E-03  0.14757834E 01
6 0. 0. 0. 0.19857212E-03  0.14962951EF 01
7 0. 0. 0. 0.19752889E-03  0.15225133E 01
8 0. 0. 0. 0.19651418E-03 0.15431824€ 01
9 0. 0. 0. B  0.1966724TE-03 0.15731715E 01
10 C. 0. 0. 0.19856653E-03 0.,16158503E 01
11 0. 0. 0. 0.201639556-03 0.16511675E 01
127 0. 0. 0. 0.20576398E-03 0.16895992E 01
13 0. 0. 0. 0.21102032E-03  0.17373231E 01
14 0.1C555774E 02 0.368087196-01 0.13402557E~00 0.19655973E-03 0.17767844E 01
15 0.10862663E 02 0.36503416E-01 0.13971710E-00 0.18402116E-03 0.18199287€ 01
16 0.11194105E 02 0.361403856-01 0.14549255€-00 0.17304635E-03 0.18734498E 01
17 _0.11527266E 02 0.358336856-01 0.15177917E-00 0.16335942E-03 0.19176987E 01
18 0.11879205E 02 0.355052056-01 0.15830994E-00 0.15474661E-03 0.19662814E 01
19 0.12260450E 02 0,35115581E-01 0.16495514E-00 0.14703939E-03 0.20264908E 01
20 0.12643593E 02 0.34788278E-01 0.17225647E-00 0.14010160E-03 0.20762783€ 01
21 0.13G49141E 02 0.34437390E-01 0.17983246E-00 0.13382389E-03 0.21311667€ 01
22 0.13489497E 02 0.34022148E~01 ©0.18751526E-00 0.12811700E-03 0.21991327€ 01
23 0.13932022E 02 U.336752G7E-01 0.19600677E-00 0.12290613E-03 C.22553582E 01
24 0.14412325E 02 0.332633176-01 0.20459747E-00 0.11813260E-03 0.23253481E OL
25 G.14902737E 02 0.32857331€-01  0.21394348E-00 0.11374392E-03 0.23877578E Ol
26 C.15434042E 02 0.32470389E-01 0.223472606-00 0.10969669E-03 0.24639606EF 01
27 0.16489574E 02 (.33658788E-01 0.24572754E-00 0.10571426E-03 0.22180960F 01
28 0.17258183E 02 0.32814004E-C1 0.25476837E-00 0.10203990E-03 0.23728212E Ol
29 0.18057394E 02 0.32015643E-01 0.26454163E-00 0.98640763E-04 0.25255151E Ol
30 0.18929662E 02 0.311512386-01 0.274177556-00 0.95489870E-04 0.27005094E 01

64




EFFECT _ _ 1

STAGE TT1D cT cl c2 QN UBAR HI HO oM AS LS TUBE NO
1 _6.3093 0.0374% 0.03744 0.03752 G.11428861E 10 602.95 2676.54 T772.22 7.26 0.261070E 06  7.437 0.178773E 06
2 643131 0.03744 0.03752 0.03760 0.11429103E 10 656.24 2667.05 7545.57 7.26 0.239T46E 06 6,830 0.178T73E D6
3 643171 0.03744 0.03760 C.03768 0.11428868E 10 _T719.60 2657.48 7306.87 7.27 0.218513E 06 6.225 0.178773E 06
4 6.3210 0.03744 0.03768 0,03776 0.1142853TE 10 796.14 2647.85 7054.40 7.27 0.197395E 06 5.623 0.178773E 06
5 6.3248 0.03744 0,03776 0.03784 0.11428841E 10 890.32 2638.18 6785.98 7.28 0.176425E 06  5.026 0.178773E 06
6 6.3581 0.03744 0.03764 0.03792 0.11426154E 10 1008.64 2628.52 6490.66 7317 0.154982E 06  4.415 0.178773E 06
T _6.3616 0.03744 0.03752 0.03800 0,11428025E 10 1006.77 2618.18 6483.03 7.31 0.155219E€ 06 4,422 0.178773E 06
8 6.3653 0.03744 0.03800 0.03808 GC.11428021E 10 1004.86 2607.70 6475.02 7.32 0.155433E 06  4.428 O0.178773E 06
9 643690 0.03744 0.03808 0.03816 (.11427T62E 10 1002.92 2597.11 6466.69 7.32 0.155651E 06  4.434 0.178773E 06
10 76.3401 0.03744 0.03816 0.03824 G.11431814E 10 1001.16 2586.36 6466.96 7.29 0.156595E 06  4.461 0.178773€ 06
11  6.3445 G.03744 0.03824 0.03832 0.11427974E 10 999.14 2575.52 6457.86 7.30 0.156770E 06  4.466 0.178773E 06
12 6.3483 0.,03744 0.03832 0.03840 0.11426107E 10 997.10 2564.55 6448.54 7.30 0.157013t 06  4.473 0.178773E 06
13 643520 U.03744 0.03840 0.03848 0.11427846E 10 995.01 2553.46 6438.91 7.30 0.157257E 06  4.480 0.178773E 06
14 6.3557 0.03744 0.03848 0.03856 0.11427748E 10 992.89 2542.25 6428.96 7.31 0.157511E 06  4.487 0.178773E 06
15 643594 0.03744 0.03856 0.03864 0.11427668E 10 990.74 2530.92 6418.69 7.31 0.157772E 06  4.495 0.178773E 06
16 6.3214 0.04576 0.03864 0.03873 0.11667168E 10 989.93 2535.87 6350.33 7.50 0.157045€ 06 5.668 0.141105€ 06
17 6.7960 0.04576 0.03873 0.03881 0.11666845E 10 984.28 2521.63 6218.27 7.98 0.148471E 06  5.359 0.141105E 06
18 7.2968 0.04576 0.03881 0.03889 0.11661237€ 10 978.60 2507.22 6090.08 8.49 0.140396E 06 5.067 0.141105€ N6
19 7.7702 0.04576 0.03889 0,03897 0.11666381E 10 973.17 2492.62 5976449 8.96 0.133724E 06  4.827 0.141105E€ 06
20 T8.2446 0.04576 0.03897 0.03906 0.11666490E 10 967.82 2477.84 5870.00 9.44 0.127665E 06  4.608 0.141105E 06

FIGURE 3 (Continued)
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EFFECT 1

STAGE WV WS2 WP2 Tv2 TS1 TS2 Tl T2 BRINE CFM  PROD CFM
1 0.12416350E 07 G.57881962E 09 0.12416¢350E 07 286.21 290.00 288.01 277.91 279.90 0.157824E 06 -0.835104E 05
2 0.12370314E O7 0.57758259E 09 0.24786664E 07 284.22 288.01 286,02 275.91 277.91 0.161890E 06 0.232687E 03
3 0.12324G88E 07 0.57635C17E 09 0.37110752E 07 282.23 286402 284.03 273.92 275.91 0.166089E 06 0.479707E 03
4 0.12278030€ 07 0.57512236E 09 0.49388782E 07 280.24 284.03 282.04 271.93 273.92 0.170430€E 06 0.741232E 03
5 0.12232585E 07 0.57389906E 09 0.61621T67TE 07 278.25 282.04 280,05 269.93 271.93 0.174932E 06 0.101828E 04
6 0.12187272E 07 0.57268033E 09 0.73809039E 07 276.29 280,05 278.06 267.94 269.93 0.179576E 06 0.129170F €4
7 0,12142543E 07 0.57146607€ 09 0.85951581E 07 274430 278,06 276.07 265.95 267.94 0.184392E 06 0.162175E D4
8 0.12098014E 07 0.57025627E 09 0.98049595E 07 272.31 276.07 274,08 263.95 265.95 0.189377€ 06 0.195067E 04
9 0.12053544E 07 0.56905091E 09 0.11010314E 08 270.32 274.08 272.09 261.96 263.95 0.194533E 06 0,229891E 04
10 0.12009777E 07 0.56784993E 09 0.12211291E 08 268.30 272.09 270.10 259.97 261.96 0.199880€ 06 O0,2T71272E 04
11 0.11965929E 07 0.56665333E 09 0.13407884E 08 266.31 270.10 268411 257.97 259.97 0.205411FE 06 0.305943E 04
12 0.11922732E 07 0.56546105E 09 G.14600157€ 08 264.32 268,11 266.12 255.98 257.97 0.211147€ 06 0.347265€ 04
13 0.11879400E 07 0.56427310E 09 0.15788097E 08 262.33 266.12 264413 253,99 255.98 0,217083E 06 0.390997E 04
14 0.11836483E 07 0.56308945E 09 0.16971745E 08 260.34 264413 262.15 251.99 253.99 0.223236E 06 0.437274E 04
15 Q.11793886E 07 0.56191006E 09 G.18151134E 08 258,35 262.15 260.16 250.00 251.99 0.229615E 06 0.486241F 04
16 0.11597554E C7 0.56071029E 09 GC.19350889E 08 256.32 260.16 258,12 247.49 250.00 0.241334E 06 0.549723E 04
17 0.11953458E 07 0.55951494E 09 0.20546235E 08 254.29 258.12 256.09 244.99 247.49 0.248483E 06 0.606939€ 04
18 0.11910073E 07 0.55832393E 09 0.21737242E 08 252.28 256.09 254,06 242.48 244.99 0.255911E 06 0.658609E 04
19 0.11866496E CT_0.55713727E 09 0.22923892E 08 250.25 254.06 252.03 239.98 242,48 0.263612E 06 N.731392E 04
20 0.11823688E 07 0.55595490€E 09 0.24106260E 08 248.22 252.03 250.00 237.47 239,98 0.271618E 06 (0.799342E 04

TO



EFFECT 1

ONE LEVEL GF ONE MODULE
VAPOR VEL  TRAY FLOW  TRAY WIDTH  RES TIME DELP DELP
STAGE  FT/SEC LB/HR FT FT SEC (2] AVAILABLE REQUIRED A ALPHA DTPD
1 2.935736  0.500000E 06 29.003063  2.986259 0.54183E 02 0.16555E 01 0.18739E-00 0.42212E 01 1.801 0.50
2 3.297531 0.500000E 06 28.940981 2.730100 0.52527E 02 0.16149E Ol 0.18638E-00 0.42625E O1 1.801 C.50
3 3.736648 0.500000E 06 28.879129  2.474449 0.50912E 02 0.15750E 01 0.18538E-00 0.43046E 01  1.801 0.50
4 4,279123 G.500000E 06 28.817509 2.219637 0,49337E 02 0.15358E Ol 0.18439E-00 0.43475€E 01 1.801 0.50
5 4963968 0.500000E 06 2B8.756118  1.9660662 0.47802E 02 0.14754E 01 0.18341E-00 0.44238E 01 1.801 0.50
6 5.878335 0.500000E 06 28.694953 1.706142 0,46326E 02 0,14600E 01 0.18244E-00 0.44352E 01 1.771 0.50
7 6.025782 0.500000E 06 28.634017  1.710852 0.44866E 02 0.14229E 01 0.18147E-00 0.44807E 01 1.771 0.50
8 6.179208 0.500000E 06 28.573304 1.715281 0.43443E 02 0.12865E 01 0.18051E-0C 0.45272E 01 1.771 0.50
9 64337628  0.500000E 06 28.,512813 1.719747 0.42057E 02 0.13726E 01 0.17956E-00 0.4538lE 01 1.771 0.50
10 6.468253 0.500000E 06 28.452545 1.733133 0.40684E 02 0.13151E Ol 0.17861E~00 0.4624lE 01 1.80% 0.55
11 6.639052 0.500000E 06 28.392496  1.737069 0.39369E 02 0.12806E 01 0.17768E~00 0.46735E 01 1.804 0.55
12 6.812753 0.500000E 06 28.332666 1.741841 0.38088E 02 0.12469E 01 0.176756-00 0.47240E 01 '~ 1.804 0.56
13 6.992212 0.500000€ 06 28.273052  1.746627 0.36842E 02 0.12138E 01 0.17582E-00 0.47755E 01  1.804 0.56
14 7.177560 0.500000E 06 28.213655 1.751529 0.35626E 02 0.11813E 01 0.17491E-00 0.48281€ 01 ~1.804 0.56
15 7.369079  0.500000E 06 28.154472 1.756521 0.34446E 02 0.11732E 01 0.17400E-00 0.48321E 01 1.804 0.56
16 6.007450 0.500000E 06 28.095503  2.266887 0.33273E 02 0.11407E Ol 0.18446E-00 0.48878E 01 1.804 0.56
17 6.574358 0.500000E 06 28.035515  2.134941 0.32133E 02 0.10947E 01 0.18349E-00 0.49762E 01 1.804 0.56
18 7.197170 0.500000E 06 27.975747 2.010520 0.31038E 02 0.10780E Ol 0.18252E-00 0,50014E 01 ~ 1.777 0.57
19 7.820505 0.500000E 06 27.916197 1,907857 0.29960E 02 0.10475E 01 0.18156E-00 0.50605E 01 1.777 0.57
20 8.480560 0.500000E 06 27.856864 1.814603 0.28912E 02 O. 0.18061E-00 O. 1.777 0.57
EFFECT 1 o o
STAGE AREA DM DPTDM DTDM CRROD wWIDDM
1 0. 0. 0. 0.25673961E-03 0.77204482E 00
2 0. 0. 0. 0.25099991E-03 0.84339525€ 00
3 0. 0. 0. 0.24516102E-03  0.92808404E 00
4 0. 0. 0. 0.239211036-03 0.10301550¢ 01
5 0. 0. 0. 0.23313618E-03 0.11554217E 01
6 0. 0. 0. 0.22685908€E-03 0.13176041E 01
7_0. 0. 0. 0.222220826-03  0.13271390€ 01
8 0. 0. 0. 0.21860510€E-03 0.13370831E 01
9 0. 0. 0. 0.21567113£-03 0.13472121E 01
10 0.60290720E 01 0.35862184E-01 0.52192688E-01 0.19477996E-03 0.13575219€ 01
11 0.60847612€E 01 0.35974732E-01 0,.53764343E-01 0.177660156-03 0.13680199E 01
12 0.61404931E 01 0.36057791E-01 0.55465698E-01 0.16337269€-03 0.13842475E 01
13 0.,61988457E 01 0.36207758E-01 0.57136536E~01 0.15126742E-03 0.,13946322E 01
14 0.62584034E O1 0.3631B8058E-01 0.589141856-01 O0,14087868E-03 0.14057465E 01
15 0.63195522E 01 0.364275S7€E-01 0.60691833E-01 0.13186430E-03 0.14170695E 01
16 0.65812054E 01 0.35989011E-01 0.61668396E-01 0.12382798E~03 0.11701036E 01
17 0.66293242E 01 0.36254596E-01 0.63888550E-01 0.11674260E-03 0,12461771E 01
18 0.66789947E 01 0.36516478E-01 0,66230774E-01 0.110448056-03 0.13278959E 01
19 0.67328639E 01 0.36753888E-01 0,68618774E-01 0.10481872E-03 0.14047536E 01
20 C.6789280TE 01 0.36981712E-G1l 0.71G44922E-01 0.99753970E-04 0.14832756E 01

FIGURE 3 (Continued)
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L.

ORNL DWG. 66-7030

CALCULATE
CBE, WPE, WBE,
€, TDTPD

SET
NTOTAL = ANS()

COMPUTE
DTPDP

COMPUTE WOS(I)
WRS (1), WPS({)

COMPUTE SUMWP,| COMPUTE CBS(I)
SET TOS(I) = SET CBS{I) = CBE
TCFS{1 + 1) TBS(I) = TBE

TOS() =TO

COMPUTE
WPIN()

SUMWI SET
SET 108 cas(l) = CBE
(TCFsl) + 1) TBS(l) = TBE

108{)) =10

SEY
SAVEWP(1) = WPS(j;
TCFS{l) = TCF

’ 3

NO

CALL
QUTPUT

SET VALUES FOR
UDTPD(J, LD)
LD VARIES FROM ToT.

CALL
OUTNEW

YES

FIGURE L. MULTI-EFFECT MULTI-EFFECT STAGE FLASH PROGRAM



6L

‘ START >

INITIALIZE
ASSIGN VALUES TO WSI, TS1,
Cl, WP1, TV1, WT, WTI1, WTZ2,

SMT2, RHG,
COMPUTE TT

CTT1, CTT2
D AND TS2

401

VALUE

ASSIGN A

TO C2

410

ORNL DWG. 66-7031

COMPUTE TV2, TS2C, DTBPR

IS

YES
132C =152 < 0.000]
417 411
COMPUTE WV, C2C COMPUTE TTD
YES s
255522 0. 0001 |
413 5 412
COMPUTE WP2, WS 2, SET C2=C2C
QLN, QH, SMTI
COMPUTE OVERALL

PHYSICAL PROPERTIES

< RETURN ’

FIGURE 5.

SUBROUTINE GSC




START

INITIALIZE M,
TOTAL, NTOTAL,
THF, TB, TO, RP, WP,
cB, TS

4

v

CALCULATE
DELCT, DELST

v

65

ORNL DWG. 66-7032

ASSUME VALUES FOR

ALPHAI, ACPSN, ACPNSK,

ACPNK, CPBT, CPTK,
CPTNK, AMBN

N

VI

COMPUTE P, TCF,
Q, WF, WO, PNK,
TK, WB, WC, WR

v

COMPUTE CCF,
RHON

REJECT OF LAST EFFECT

SET NUMBER OF STAGES IN

NO YES TOTALR
CALCULATE
CCN
CALCULATE
NNK, NK, RHOK,
RETURN RHONK
SET ITER =
ITER + 1
1S
NO ITER = NITER YES
¢ ?
CALCULATE SMAQ,
s
NO YES
CALCULATE TVI,
TBS(M-1)
CBS(M-I)
CALL
GSC
s
NO TS(NTOTAL+1)-TS
« TS
< 0001
?
Is
- NO SMT(NK)-TS(NTOTAL+1)
<4 TS(NTOTAL+T)
< .0001
?
SET FLAG = |
-

FIGURE 6.

SUBROUTINE TCVAL

WRITE ERROR
RETURN



66

RETURN

NC YES
[«

o

ORNL ING. 66-7033
15 NO YES
o A
: v
SET SET
GF = GE(M) DO = DOR
DO = DOE DI =DIR
DI 1€ RHJ = RHOK
BIKT = BIKTE 8IKT = BIKTR
S =SR
R = RSR
4| R= V=VR
GF = GE(M) GF =GR
NO YES ‘ ‘
NG YES
»e
CALCULATE R T
SET S = SE o
v =VE COMPUTE
ARG, TVIT, TW,
l HANK
NO s YES
‘ ¢ 1> NK *
NO YES SET SET
w=wF Ww=WwOo
C=CCF C=CO
COMPUTE OM(l), WRITE_ERROR
BIGKI RETURN l
|

¥

COMPUTE
DEEP(), A(l),
ORHT{l), BAROM

OMPUTE
THM, GH, BIGK3,
, W

COMPUTE
HIH, USAVE =
UBARI

COMPUTE CAPK

COMPUTE

COMPUTE TT

c| v

COMPUTE HI(),

COMPUTE )SLS(I), Al
gh CFMWV(1), SUMOM,
us&\;l: S&S(!) CEMWZ (1), HS{D),

UBAR(I)’, AS(I): SUMLS, ZBAR, TRAYLH,
SET TVITN = TVIT() BVELI, TRAYFLD
COMPUTE TVIT()

YES
NOC

s
RAYFL(l)> 5000, 000

TRAYFL(I

CALCULATE TW

v

CALCULATE
TRAYWD(1),
PV(1)

¥

) 4

BARH=USAVE, 005

CALCULATE
AH, HLH, HN

CALCULATE
™

FIGURE 7. SUBROUTINE STAGEG
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MOTHERSHDDEMISTER FOR TERRY VERSION 2 8/20/65

*CHARGE (4025)

*¥DUMP (6300077461 5D)
*TAPE (1 Js INPUT) (9,0UT2UT)
*TAPE( S59INPUT)(6,,0UTPUT)
*TAPE(7,POOL)
®¥ASSIGN(79AT)
*TAPE(8,PONL)
*ASSIGN(8sA8)
#*DUMP*(57700+774615D)

#¥EXECUTE

* LABEL MANCOC |
C MULTI-EFFECT MULTI-FLASH PROGRAM 3/9/65 PARSLEY MANOGO?
C MAIN PROG FOR MULTI-EFFECT MULTI STAGE 3-18-65 PARSLEY AND MOTHERSMANOOJC?Z
COMMON XY oW MANOOQ4
COMMON DATANO MANDBODS
DIMENSIONX(150454),Y(150) MaNOO0Os
EQUIVALENCE(IILII) MANDDO7
EQUIVALENCE (Y(1)ysCR) (Y{?)sRP)» (Y(3)sHCI ) MANDOQO8
I (Y {4)sCCl) (Y{5)sPCRI) (Y(6)sPCE1 ) (Y{(T7)1sPCBHI}s MANDOOD9
2(Y(8)sPCMI s (Y{9)sPMCI)s (YC10)sSITEI)s (YUI1)sWAITH) MANOGT O

3IY(12)9EST )y (Y{13)sFAl)> (Y(14)sBHCI)s (YUIB5)sVPC1)o MANOO |
4UY(16)9EECYH) (Y1 7)s0Ct ) {(Y(18)9SCM1 ) (Y(19)sCIBC!l ) MANOO |2
5(Y{(20) sDEAT ) (Y{(21)sTC1) MANCGT 3
EQUIVALENCE (Y(25)9G)s (Y(26)sTOTAL)s (Y(27)sTSTEAM)s MANOG|4
1(Y(28) sTHF ) » (Y(29)5T0)s (Y(30),Ta)» (Y(3115C0) s ManNOC| 5
2{Y{32)sCP)y (Y{34)4+01)» MaNOG1 6
3(Y(36),U) MANCO17
EGUIVALENCE (Y(40)sFFHL) » (Y(41)sCAPF ) {Y{42)9SMALLE) » MANCO18
1{Y{43)9HD) » (Y(44)9HR ) » (Y(45)9HE ) » (Y{468)9HH) » MANCO19
2(Y(47)sHBL)Y (Y{48)sHPR) » (Y(49)sSMALLD) s (Y{50) sSMALLB) » MANOO2 0
3(Y(51) sSMALLP) » (Y(52)sSMAPPP)s (Y(53)9sSMAPPH) s (Y{54)sSMATL) MANOO? |
4{Y(E5)sSMAD) (Y{56)9A3) (Y(B57)sAL) (Y(58)sRATEIN)s MANOD2?
S5{Y(59),TP) MANOD?23
EQUIVALENCE (Y(75)9PN)» {(Y{T76)sRPN)» (Y(T77)sALPBAR} MANOO?2 4
1{Y(78)sBAROM) » (Y(791sTB}) (Y{80)sTCF) s (Y(81)9sAMBN) » MANOQ? s
2(Y(82)4sCSUBP) s (Y(823)sACPSNY (Y(84) s ACPTNK)» (Y(85)sUBPH) » MANQOO?2&
3{Y(86) PO} (Y(B87)sWXY (Y(88)sWR) > (Y(B89)sWC) s MANQG> 7
4{Y{90)sWB), (Y{91)aWY) MANDOQG28
EQUIVALENCE (Y{100)9sSH) » (Y{1O1)sSE) (Y{102)19SR) MANQO?29
PEY(103)9BIKTH) » (Y(104)sRIKTE)s (Y(I1D05)sRIKTR) s (Y(106)sVH) s MANOO3D
2(Y(107)9VE) (Y(108) sVR) » (Y(139)sDCH) » (Y(110)sDOE)» MaANDOO=1
3{Y{LT1)YsDORY (YCPT12)9DIH) (Y(112)sDIE) (YUL14)sDIRY s MANQOO?R?
4(Y(115)sRH) (Y(116)sRE), (YCIL17YsRSRYs {(Y(118)sRHONK)» MANOO3Z?3
S{Y(119)sRHOK ) » (Y(120)sWF) (Y{122)sWO)» MANOQ34
6(Y(123)sNK) s (Y(124) 3NNK) s (Y(125)sUBARH) o {Y{126)sUBARE)» MANDO25
7(Y(127) sUBARR) » (Y{128)sAH) (Y(129)sAE) (Y(130)3AR) MANCO36
8LY(131)sHLH)» (Y{(132)9ELE)» (Y(123)sRLR)s (Y(134)sHN)» MANDOO37
GUIY(I35)Y9ENE) s {Y(136)sRNRYs (Y 137)sHBHI»(Y138)sHFE)»{(Y{139)sHFR) MaANOO38
COMMONNTOTAL s TSsTHF s TOsCOsCPsCR sV 9 G 9 SMAPP s SMALL D9 SMALLESDOSDI» MANOO39
IHySMALLBsSMALLP s SMA | 3SMA2 s0sUERRs 1T s JJsKK MANOO40
COMMIN HP s CTsCyQHsSMT s TTABLE» TTDs TVaWP s WS WV MANDO4 |
COMMON DELSTsDELCTsCBIRHO s SUMQH s TB s TCF s TKsTOTAL s TsWBsWC aWF sWO MANQOG4?2
I WPNsWR s AMBDA MANDD4 3
COMMON AS sSLSy UBARs OM » HOs HIs TVTT, Z MANCO4 4
COMMON TAUsCCF yNK 9 PNKsRHOK yRHONK s ALPHA | y ACPTNK s CPTNK MANOQ45
JACPSNsCPTK s ACPSHK s RHONK MANOO4 6
DIMENSION TTABLE(20) 4WS(100)sTS{100)sC(100)YsWP(100)»TV(100)sHP (I 0OMANDOSLY
1)sCT(I00) »TTDC10DYs SMT(10D) MANOO48

FIGURE 8. SOURCE PROGRAM
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DIMENSION WV (10J),sQH(130) »CFM(100) MANOO49
CIMENSTIONAS{I1O0)sSLS(100), UBAR(100)»0OM(00)syHO( 100y s TVTT (|1 0OMANDOS0
1035201001 ,HI1 (100 MANOOS
COMMDN CPSNKs AMENs AMBNK, HFGs CPT, Cls ALPBAR, SMT2 MANOQS2
1 9R9SsHRIHE s HH 4P 1 MANODS53
DIMENSION sSMT2(100) MANDD 54
COMMON CFM,s  HCsECICPSNLCCo MANTO55
| Al sA2,PCDIyPCPMCsPCPRIPNaWIDTH, SUM21, MANOD56
25UM229SUM243SUM26 s SUMALP s TZ s TSTEAMaWPNK s WX s WY MANDOS7
COMMON DIH, DOHs AIH,A2H MANDODSS
[ HiHs BHCs AHs PCHsUBARHs URPH» HNs NH MANO3D59

COMMON SUMNs SUMASSs SUMLSs PR 4BIK sNITER MANOOs0O
COMMON BIKTEs RIKTHs DOFs DIEs SEsVEs BAROMs P0Os SHs VH MANGOCs |
COMMONHC i 9HC25C 1 9CC29PCRT9PCR2ZSPCE| sPCBH! sPCRH2sPCMI sPCM2sPMC s MANDO62
IPMC25S55C T 95SC29FECT sEC2sVPC I sVPC29EECT sEEC29BHCI sBHC290C 1 50C295SCM1 s MANODS 3
25CMZsTCOIsTCN29TCH9TC23HDYHBL sHPR s CAPF s AJsXMsE s A3 9 AL A5 sA6sAT9AB8s MANDQGL
3HELP MANDD65
3 sPCE2sCAPI 1 sCAPI2,4CIRCI,CIRC2 s AP, CSURP MANOD66
COMMONRH s RE sCPRT MaN8Ds7
COMMON ESEL s XCR4RP MANO3s8
DIMENSICN EBEL (100469 MANOO&9
COMMCNDORSDIRsBIKTRISRIRSRyVR s TAsFF yHFE 4HFR 9 HBH MANOO70
I s CFMWZ s CFMWV sH3 sHV s FFHL s SUMA s SMAQ s QLN sAESARSELESRLRENE S RNR MANODO7 I
Z 9XRP sUBAREIUBARRIRPNsSSF sSSFI MANOG72
DIMENSTONCFMWZ { 100 sHS(100)sCFMWV (100) MANDOO73
1 s FOUT (1 0d)y ,DHOUT (1338) MANOOD74
COMMONXTEB sORITE MANDDO75S
COMMONSTITZsSITFIsSITEZ sWATTsWAIT I sWAIT2sESHESTSES2, MANDOO76
IEASEALI oEA2 MANDO77
COMMON PO3sHS 1 4PMCHEECsVPC s CiBC MANQOD78
COMMONACID s TNACODY s CILORINSCAUSTC 4 DEFOM MANOO79
COMMONACACIDsFACIDsWTsWTRAYSRESTM MANOQD8O
| 5 ATsFESFHyFRsH243POI sP0223sP02sPSTAI sRHOE s RHOR sRHOH s CHRIS MANDOS |
2 sROE MANDO82
COMMONTP s A1O0sWCOsUTHE sATHE s THEL s THENsHT o CTHE 1 o CTHE 2 » MANODS83
FCTHE3»PCTHE I s PCTHE2 s THEK s THES  THER y SMALLR s THERC s THEFT» CTHE4 s VTHE  MANDOB4
2 »BOBHFMOD s BORBDHFOUT s DHOUT s FBOB | s FBOR2 s FROB3sFSTAR I sFSTAR2 s MANDO8S
3FSTAR3 +,BOBACsBHRFA ManNOC86
COMMON DEACST sDHA2sDEAIT sDYEAR s DKGAL sRATEIN MANCO87
1 yWPL s CELTRP MANOC88
COMMONVVEV s TRAYFL s WBSs TRAYWDIRESIDT, MaNDBD89
ITSTHSFREBDS AMODU SALEV s TWFA»SPLsBDEPH, MANODSO
2CTAWHST sEFSHELLsRSHFLL »CSLTRHsSMAPPP s SMAPPH ySSF2 MaNDOO9
DIMENSIONVVEV(100) s TRAYFL(100)»WRS( (00 » MANDODG?
ITRAYWD(100),RESIDT (1IN0 MANDD93
s ALPHAC100) MANCO94
COMMON PVsA»0ORHTH»DELPSDENBR sCOEFA MANDD9S
DIMENSION PV(100)ysA(100)sORHT(100),DELP (100),DENBR(]C0) MANOCO9¢
COMMON REASIZsREACSTsTOELLECYTURCSTSCAPI3,RETUR2sRETURB | s THERM MANDO97
COMMON WPSsRSsWPINsCBS»TBSsTOSsANSs THSsWBE sWPESEsIEs ALPHA MANOD98
| » SUMWP MANDD99
COMMON CBELRPELTBE sSSFI MANO 10N
DIMENSION WPS{25)sRS(25)sWPIN(25)sCBS(25)9sTBS{25)sTOS(25)sANS(25) sMAND (O
I THS(25) MANGCI1C2
DIMENSION PODEL(25) sHREC(25) 9POREC(25)sWOS(25) sWFS(25)sHSUB(25)s MANO|O3
I ELES(25)sRLRS(25)sWRS(25),HS15(25) MANO1 04
2 »AES(25)  SVOLMS(25)9ARS(25) MaNO1 G5
1y HLHS(25) MAND106
COMMON ARSsFELESSHRECIHS|ISsHSURSPODEL sPOREC sRLRS s VOLMS MANO107

FIGURE 8 (Continued)
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IWFSsWOSsWRS s AMRDAS sPOCST 1 sPOCST2 s SUMLE s SUMLR s SUMPOR s SUMWR s WTME » MANOI 08

2WTMR sAES MANOIO9
| sHLHS MANOI IO
COMMONTOE s HDELs POBLD,VOLMIHMKUPsPOMKUPsWZZ sPOPRDsAMSC | 9AMSC2 MANCOI {1
1CDsDEACS | sDEACS2 sPMCFLOSPMCPO MANO! 12
COMMON UDEAHP sUPEAWMSUINTAK sUNARAE s UNARAR s UNARHT s UNCHEM s MANDOI 13
JUNDRVE sUNEL CT s UNMA TN UNMSCL sUNOPRsUNPIPE s UNPUMP » MAND1 1 4
2UNSHHT s UNSITE s USHELN s VOLUME s WBLOW s WMAKUP » WPROD s WPUMP s WRECOV s WREJCTMAND) 15
DIMENSION PS(25)505(25)sTCFS(25) MANO120
DIMENSION RHOKS!25) sRHONKS(25)sBAROMS(25) sWCS(25) sNKS(25) MANC 21
IENES(25) sNNKS(235) 9RNRS(25),UES(25) »URS(25) »WBSUI(25) sUBARA(25) MAND122
COMMON RHOKSsRHONKSsPSsNSsRPSsTCFSyBAROMS s WCSHNKS MANDOI 16
COMMON ENESsNNK39sRNRSsUES»URS  HWBSU SUSHELVsAPLANTSATOT,UBARA MANOT 17
COMMON DTPDsCL MANO1 18

COMMON TOTALR

COMMON CTUBEE s CETSEsCTURERSCETSRICITSESsCITSRsCDITSsCDETS

DIMENSIONCTUBEF(25)sCETSE(25) sCTURER(25) sCETSR(25)sCITSE(25)5»CITSR40250001

p(25)

DIMENSION SUMQ(25) yPDOI{25) sSAVEWP(25) MANO1 19
Cor*xx¥xYCRK TYPF DEMISTER

COMMON UMAXs SUMDMAs DTPDPs COSTDM

COMMON UALPsDTPPPS

COMMON AREADMsDPTDMsDTDM»CPROD s WIDDM

DIMENSION AREADA(|130)sDPTpM(100),sDTDM(130)CPROD(100)sWIDDM(100)

1sDTPDPS(100) HDTPDP(100)s SUMDMA(25)

COMMON YDTPD

DIMENSION YDTPN(8,107).

COMMONDPREG
DIMENSION DPPREQ(100)
180 FORMAT(9EB.5/ 9FE8.5/9E845/ BEB8.5/8E845/7EB&5)
TPCT#0,00% MANDO 123
NITER#25
C IF ORITE IS NOT EQUAL To 0O THE STAGE BY STAGE QUTPUT 1S OMITTED
ORITE#MNLO
210 FORMAT(I2,2F8,.0 ) MANO125
READINPUTTAPE IO, 180, Gs CRPTS(1 ) MANO 131
| TAsCOsCPsVRIVFEIVH> MANO1 32
2HD s HR sHE s HH sHBL s HPR s FFHL s SSF 1 yDOR MANO 33
4DIRIDOEsDIESDOHIDIHIRSRSRESRH SR MANO!I 34
5 SEsSHsBIKTRsBIKTEsBIKTHsCAPF ACACIDSFACIDY MANOI35
6 SMALLE sSMALLDsGMALLBY SMALLPsSMA | sSMA2 A3 AL ’ MAND136
TsRATEINsWPLsCSLTRPsCSLTRH s COEFA, DTPDsCL MANDI37
READ INPUT TAPE 10,200,AMODUsALEV s TSTHsFREBD s TWFAsSPLsBDFPHHST MANOI138
Al #SMAI MANO 146
A2#SMA2 MANO 147
SSF#1 .0 MANO1 48
X CR#CR MANO | 49
XU#L MANO150
XO#0 MANO151
P #0O MANOI57
TSTEAM#ETS (1) MANDO158
STEAMT#TSTEAM
1115 READINPUT TAPE 10,2009CASEsRPESESTBESTOE,CDITSsCDETS»UMAXUALP
200 FORMAT (9F8.0) MANO I 30
WRITE OUTPUT TAPF 9 +47sCASEsRPESCRs0»U »TB MANO 1 42
| s TOTAL,ROE MANO I 43
47 FORMAT(S5HICASE Fl0es043X 2HRP F10e5s 3X 2HCR FlOe5s3X IHP Fi0e5+3X MANOI44
I IHQ F10e5s 3X 2HTB Fl124593XsIHN F5,093X3HROEF843) MANO 45
165C#0

FIGURE 8 (Continued)



1625
1626
1627
1361

3d3

102

1301
304

100

1E# =

READ INPUT TAPE 105200y (THS(I)sRS{I)9ANSII)sI#11E)

NTOTAL# ANS(IEY +0.01
HP#HD

HAHD

XTO#TOF

IF(HR) 162541625, 1626
HR#ALEV%#HST

IFIHF) 1627,1627s 1361
HE#ALEV*HST

n #U

TSCIVH#STEAMT
TSTEAM#ESTEAMT

ERR#0,.0

SUMWP#0 .0
CBE#CTR*CO

[EAE

WPE#G#%#D ¢e344432

CO 11 JU#IsI1E
NTOTAL#ANS ()

DO 11 KK#|4NTOTAL

YDTPDLJsKKY#DTPD
WEBEH#WPE®(CO~-CP)/ (CBE-CO)
REWIND 7

REWIND 8

SUMWP#0 .0

SPPO#0,.0

SUMQUIFE+1)#1,0

I#1E

DO 300 J#1,I1E
IF(I-1EY302+301,4+302
TSI #TBE

TOS(II#TO

SUMQUI+ 11 #1,0

GO T 303
TRS(IIVH#THS(I+1)
TOSCIIH#TCFS(I+1?}
PSETI#(THS(I)=-T3SC1) /1100,

TCESUIY#THS (1)~ 1 00040%PSI{I)/(0495%RS(]))
ASUIYHCI 100, 0%PS(I)-TCESIII+TRS(1))/(TBSII)=TOS(1})

SUMOUT)Y#SUMRQIT+1)#0S (1)
PDQEII#PS([y/5UMOT)
SPDQ#SPDQ+PDQA 1)

T#HI—)

CONTINUE

I#1E

SUMWP#D .0

DO 10D J#I,IE

IF(I=-IEI0D 41024101

WOS (T )#WPE/SPDN

G0 To 304
WOS(I)I#WRS(I+1)+WRE+WPE
WRS{T)I#WOS(I)Y/NS11)-WBE-WPE
WPS{IVH#PSTIT)*(WRS(1)}+WRE+WPE)
SUMWDPH#SUMWP+WPS (1)

I#1-1

CONTINUE

DO 321 I#1.1F
IFCI=1)1103,1102,1103
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MANDO 28
MANT) 29
MANDI 40

MAND [ 4
MAND152
MANO153
MANDI54
MANDOI55
MANDI56

MANDI159
MAND 160
MANO L6t
MAND162
MANDO163

MANT 64
MAND127

MAND165
MANDT 66
MANTD 1 67
MANO168
MANO169
MANO170
MANDOI 71
MANO (72
MANO173
MAND | 74
MANDI75
MANDOI 76
MAND177
MANDO 178
MANT179
MANTO180
MANDI81
MANO182
MANOI183
MANO 184
MAND185
MANDO |86
MANDI187
MANC 188
MAND 189
MAND 9N
MANC1 9
MANOt19?2
MANT 193
MANCI1 94
MANO195
MAND 196
MANDIO7



1102

1103
32
316

315

312

311

310

1312

1311
1313

201

329

WRPIN(II#C
cn T 321

WPINCIIH#WPINII-1)+WPS(I-1)

CONTINUE
I#1E

WPINCIE+I)H#WPINI[FY+WPSIIF)

SPDG#3.0

DO 120 J#¥1,,1E
NTOTAL#ANS(])

DO 12 KK#ISNTOTAL
DTPDP{KXKIHYDTPN{ ] +kKK)
IFCIF=111034104,103
CRS {1 Y#CRE

TRS(I)VH#TRF

TASLIY#XTD

GNTOI105
SUMWP#SUMWP--WPS (T+1)
TOSTIVYHETCFS(I+1)

CALL TCVAL (1)

CALL OUTPUT
SAVEWP(1)Y#WPS( 1)
DS(I)#N

QS(I Y AU

TCFECIVHTCF
SUMQUIYH#SUMQUI+1)y#QS (1)
POQCTIY#PSUTY/SUMOLT)
SPDO#SPCG+PDN(T)
I#I~1

CONTINUE

SUMWP#D 4O

I#1E

DO310 JHIsSIE
IF(I=TEI3 1143124311
WOSTIYH#WPE/SPDN

Gn TN 4
WOSTTIH#WRS I+ 1) +WRE+WPF

WRSTIIHWOS(1)/QS(1)-WBE-WPE
WPS(TI#PS(I)*(WRS(I)+WRE+WPE)

SUMWPHSUMWP +WPS (1)
[#i-1

CONTINUE

DO 1313 I#Is1E
IF(I=1) 1311131251311
WPIN(I)#3,0

50 TO 1313

WPINCIIYH#WPINCI=-1)+WPS{I~1)

CONTINUE

WPINCIE+I)HWPIN(TIE)I+WPSIIF)
FORMAT{ 3F1648/ ( TF16.81)

DD 220 I#1,,1F

IF(ABSF{(WPSIT)-SAVEWP(TI))/WPS(]))~-0,0005122053169316

ZONTINUE

SUMPOR#0L0O

I#1E

DO 221 J#1,1E
NTOTAL#HANS(T)

DO 14 LD#!ISNTOTAL
DIPDPILDI#YDTPN(] sLD)
IF(IF~112103,2104,2103

FIGURE 8 (Continued)

7L

MAND 198
MANO 199
MAND200
MAND 2O
MAND? D7
MANT? 0%
MAND? N4
MAND2GE

MANO2 0%
MANDOP O 7
MAND2 DS
MANO? DS
MANDZ2 10
MANCZ I}
MANDO2 12
MANO2 113
MANC2 t 4
MAND2 15
MAND2 16
MANOZ2 17
MANC?2 18
MAND2 19
MANDP 2O
MANDDD
MANO?22
MANTD? 273
MAND? 24
MANC? 25
MANO226
MaAND227
MANC228
MANDZ29
MANT? 20
MAND?2 31!
MANDD 2D
MANT? 373
MANDD? 24
MAND235
MANT D36
MANDZ237
MAND?2138
MANC?239
MANO240
MANTOZ2 41
MANDO2 4?2
MANT243
MANC244
MANDP 45
MAND2 46
MAND2 47
MANDZ4SB
MANC249

MANO250




2104

213

2105

605

N

600
113

72

CRS(I1)#CBE
TBS(I)#TBE
TOS(I)#XTO

GO To 2105
SUMWP#SUMWP-WPS(T1+1)
TOS(IIH#TCFS(I+1)
CALL TCVAL (1)
CALL STAGEG(I)
[F(ERR) 600,605,600
CALL POWERU(I)
SAVEWP (1) #WPS(T)
TCFE(IV#TCF

KK#1

IF(UMAX) 2985142
[F{UALP 15,8515
IFUIGSC)IB5146585]1
CALL DEMIST(I)

WRITE TAPE 8, (IKsAREADM(IK) sDPTDM(IK)sDTDM(IK) s

ICPROD(IK) sWIDDM{IK) s IK#1 sNTOTAL)
DO 7 LD #I|4NTCTAL
YRTPDUI»LD)Y#DTPDP(LD)
IF(I=1)797415
DTPDP(LDI#YDTPD(I-1sLD)
CONTINUE
Go To 8
CALL OUTPUT
I#1-1
CONTINUE
IFLIGSCI9»10+9
1GSCHI
GO TH 2

CALL COST

KK#0
CALL OUTNEW
[F(JEAN)I T 13411154113
CALLEXIT
ENC
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LABEL

SUBROUTINE TCVAL (NMAIN)
COMMON XY oW

COMMON DATANO

DIMENSTIONX (150,543 ,Y(150)
EQUIVALENCE(TIISIT)Y

EQUIVALENCE (Y{(1)sCRY» {Y(2)sRP) (Y{3)sHCI )

[ (Y laysCClys (Y(535sPCRI) s (Y(g)sPCE1) (Y{T)sPCBHI)»
2(Y{8)YsPCM1 ) (Y(9)sPMCI1) (YCIDYysSITELYs (YUI1)YsWALTI)
B3IY(i2)9sESI)s (Y(I13)sEA!) (YU14)sBHCIYs (YUIB)sVPCI) s
GIYUi6)sEECT) (Y(17)50CH), {Y(18)sSCMIYs  (YU1O)sCIBCI)
S{Y(20)sDEAI)>» (Y(21)sTC1)

EGUIVALENCE (Y(25)3G)» (Y{26)sTOTAL)s (YU27)sTSTEAM)
1{Y(28)sTHF ) (Y(29)sT01}» (Y(30)sTAY (Y(21)+CO)Y o
21Y(32),5CP)y (Y(34),P),
3{Y(36),Q)

EQUIVALENCE (Y(40) sFFHL) » (Y(41)sCAPFYs {Y(42) 9SMALLE)
1 (Y (43)9HD) » (Y (a4)sHR Y » (Y{(45)sHE) » (Y(46) sHH) »
2(Y(47) sHBLY» (Y{48)9HPR) » {Y{49)sSMALLD) s (Y (503 sSMALLR)
3(Y(51)sSMALLP ) (Y(52)3sSMAPPP)s (Y{53)3SMAPPH)»{Y(54) 9SMA[),
4(Y(55)9sSMAD ) » (Y(56)9A2) (Y(57)sA4) s (Y(58)sRATFIN)»
5{Y(59),TP)

EQUIVALENCE (Y(75)3PN)» (Y{76)sRPN}>» {Y(77)sALPBAR) »
| (Y(78) sBARCM) » (Y{79)sTB) > (Y{(83)sTCFY» {(Y(B1)sAMBN »
2(Y(82)sCSURBP) » (Y(83)sACPSNYs (Y(84)sACPTNK) »(Y{85) sUBPH)»
3{Y{(86)sPOy» (Y(B87)sWX)s {(Y(88)sWR)» (Y{B89)sWC)s
4(Y(90) sWB) » (Y(91)sWY)

EQUIVALENCE (Y{100)sSHy » (Y{1G1)sSF ) (Y(102)95R)
Y {1U3)9BIKTHY s (Y (104)sBIKTEYs (Y(|108)sBIKTR) s (Y (10g)sVH) s
2(Y(107)sVE), (Y(108)sVR) (Y{109)sDOH) s  {Y(110)sDOE) s
3(Y(11{)sDORY > (YU112)sDIH)» (Y{(113)sDIE)s (Y{114)sDIR)»
4(Y(115)sRH)» (Y{116)sRE) (Y(}17)9sRSRYs  (Y{118)sRHONK)»
SIY(119)sRHOK) » (YOI20) sWF )Y (YU122)sW0 s
6{Y(123)9NK)» (Y C124)9NNK) s (Y(125)sUBARH) s (Y(126)9UBARE) »
TIY([127)sUBARR) » (Y(128)sAH)» (Y{129)9AE) s (Y(U130)sAR ) s
8{Y(131)sHLH)» (Y(132)sFELE) s {(Y(133)sRLR)s (Y({134)9HN)»

GUY(I35) sENE) o (Y (136)9sRNR) 9 (Y [37)9HBH)Ys (Y{[38)sHFE)s (Y {139)sHFR)
COMMONNTOTAL TS s THF 9 TOsCOsCP3sCR sV 9Gs SMAPP s SMALLD s SMALLE sDO DI s
[Hs SMALLBsSMALLP s SMA| sSMAZ2 3P 9sQsERR I 1 s JJsKK
COMMON HPsCTsCeOHsSMT s TTARLEsTTDs TV WP s WSsWV
COMMON DELSTsDEILCT9sCBsRHC sSUMQH s TB s TCFE s TK o TOTAL s ToWB o WC s WF s WO s
IWPNsWRs AMBDA

COMMON AS +SLSs UBARs NM o HDs HIs TVTT, Z
COMMON TAU,CCF yNK s PNKsRHOK s RHONK s ALPHAT s ACPTNK s CPTNK »
JACPSN s CPTK 3 ACPSNK s RHONK
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DIMENSION TTABLE (20} ,WS(100)sTSCIG0Y,CC10D)sWP(100),TV(100)sHP(100TCVOD4e

1)9CT(I00)sTTD( 100y SMT(I30)
DIMENSION wWv(iI30),QH(130) y CEM( 100 )
DIMENSIONAS(103),SLS(!100) UBAR(100)sOM( 100)sHOCI0C) »
ITVTT(100),20¢103),HI¢100)
COMMON CPSNKy AMBNs AMBNKs HF Gy CPT, Cls ALPBARs SMT2
| sR 39S 9HR s HE yHH sP1I
DIMENSION SMT2(100)
COMMON CFMy, HCsECsCPSNsCCy
| Al sA29sPCDsPCPMCyPCPRyPNIWIDTH, SUM2 1
Z2SUM22 9SUM24 9SUM26 s SUMALP s TCo TSTEAMSWPNK s WX sWY
COMMON DIH, DOHs AlH4A2H
I HLHs BHCs AHs PCH,UBARHs UBPH, HNs NH
COMMON SUMNs SUMASs SUMLSs PR sBIK sNITER
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COMMON BIKTEs BIKTHs DOEs DIE, SEsVE, BAROMs POs SHs VH
COMMONHC | sHC24CC19sCC29PCRIsPCR2HyPCE| 3PCBHI yPCBH2 9PCMI sPCM23PMCH

IPMC2955C1sS55C297CI 9EC29VPCI sVPC2sEECT sEEC2yBHCI 9BHC250C1s0C29SCMI

2SCM2yTCOI s TC029sTC 1 s TC2sHD s HBL sHPR s CAPF s AJIXMaE sA3 s ALIAS s AL s AT A8

3 A9sPCEZ2sCAPI1,ZAPI2,CIBCIsCIBC2 s APy CSUBP
COMMONRHSRFE  »CI'RT
COMMAIN EBEL s XCR,HRP

DIMENSION EREL{ 1306}
COMMONDORSDIRSBIKTRISRIRSRIVR s TASFFsHFE sHFR9HBH

I s CFMWZ 9 CFMWV 9 HS 9 HV s FFHL s SUMA 3 SMAQ QLN  3AESARSELFESRLRsENE s RNR
2 sXRP sUBARE s JBARRSRPN,SSFsSSF I
DIMENSIONCFMWZ (100 sHS(130) sCFMWV(130)

I »FCUT(100) »DHOUT (1 UDY

COMMONXTB»ORITE

COMMONSITE sSITE I 9 SITEZSWATITSWAITI s WAIT29ESsESISES2
1EASEATISEA2

COMMON PO3sHS ! 9PMCHsEECsVPCs CIBC
COMMONACID s TNACDY s CLORINS CAUSTCHDEFOM
COMMONACACIDsFACIDsWT s WTRAYSRESTM

] s AT9FEsFH["RsH29sPOI19P0223sP02sPSTAI sRHOE s RHOR sRHOH» CHRIS
2sROE

COMMONTPsA1DsWCOsUTHEsATHE s THEL s THEN s THEHT » CTHE ! sCTHEZ2 »

I CTHE3 sPCTHE | s PCTHE2 s THEK 9 THES s THER 9 SMALLR s THERC s THEF T 3 CTHE 4 s VTHE
2 sBOBHFMOD »BOBDHsFCUT s DHOUT s FEBOB | » FROB2yFBOR39sFSTARI sFSTARZ2 s
3FSTAR3 +BOBACSROBFA

CCMMON DEACST»DZA25DEZAISDYEAR »DKGAL sRATEIN »WPLsCSLTBP
COMMONVVEV s TRAYFLIWBS»TRAYWDSRESICT

ITSTHs FREBD s AMODU s ALEVI TWFAsSPL2RDEPH,

2CTASHST  SESHEL!.yRSHELL +CSLTBH,SMAPPP+SMAPPH 9SS5F2
DIMENSIONVVEV(100) s TRAYFL(130) sWBS(100)

ITRAYWD(1CO) 4RES{DT( IR0}

1sALPHACTOO)Y

DIMENSION PV(100)sA(1U0)sORHT(100)sDELP (100),DENBR(10D)
COMMON PV,A,0RHT sDELPsDENBR » COEFA

COMMCON REASIZsREACSTSTOELEC»TURCST»CAPI3,RETUB2sRETUBI s THERM
COMMON WP SsRS WP INICBSsTBSsTOSsANS s THS 9y WBE sWPESESsIEs ALPHA

1 s SUMWP

COMMON CBESRPESTBE +S55F |

DIMENSION WPS(25)49RS5(25) sWPIN(25)9CBS(25)sTBS{2515TOS(25) sANS(25)

1 THS(25)

DIMENSION PODEL(25)sHREC{25)sPOREC{25)sWOS(25)WFS{25),HSUB(25),»
I ELES(25) sRLRS(725) s WRS(25)sHS1S(25)

2 sAESI(25) sVOLMS (2513 ARS(25)

1 oHLHS(25)

COMMON ARSSELESsHRECIHS1S9sHSUBSPODEL sPORECsRLRS»VCOLMS,
IWFSsWOSsWRS»AMRDASIPOCST I 9POCST2 s SUMLE 9 SUMLR 9 SUMPOR s SUMWR s WTME
2WTMR »AES
[ s HLHS
COMMONTOEs HDELs POBLDsVOLMyHMKUP s POMKUP sWZZ s POPRD s AMSC | 5AMSC 2
1CDsDEACST sDEACS2 yPMCFLOSPMCPO

COMMON UDEAHP s UNEAWMSUINTAK s UNARAE »UNARAR sUNARHT s UNCHEM
JUNCRVE sUNELCT s UNMAIN » UNMSCL »UNOPR s UNPIPE 3 UNPUMP,

2UNSHHT yUNSITE s USHELN » VOLUME s WBLOW » WMAKUP s WPROD s WPUMP s WRECOV s WREJCT

DIMENSION PS(25)s0nS(25),TCFS(25)

DIMENSION RHOKS(25)sRHNNKS(25) sBAROMS(25) sWCS(25) sNKS(25),
TENES(25) sNNKS(25) sRNRS(25)sUES{25)sUrS(125) sWRSUI(25) sURARAI(25)
COMMON RHOKSsRHONKSsPSsNSsRPSHYTCFS»BAROMS s WCSINKS

COMMON ENESsNNKS»RNRSIUES sURS  HsWBSU HUSHELVsAPLANTSATOTSUBARA
COMMON DTPDsCL
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CONMON TOTALR
COMMON CTUBEE2CETSEsCTUBERSCETSRCITSESCITSRICDITSSCDETS
DIMENSIONCTUBEE (25)sCETSE(25) sCTUBRERI(25)9CETSR(25),CITSE(25)sCITSR40250001
11259
Cor*#exxYORK TYPF DEMISTER
COMMON UMAXs SUMDMAs DTPDPs COSTDM
COMMON UALPSDTPDPS
COMMON AREADMsDPTDMsDTDMsCPROD s WIDDM
DIMENSION AREADM(1030)sCpTDOMEt00)Y>DTDM(100)»CPROD(100)sWIDDM(100)
1sDTPDPS(100) HDTPDP(100)s SUMDMA(25)

FLAGHO.C Tcvoi1s
M#NMA IN TcvO120
TOTAL #ANS(NMAIN) Tcvoi21
NTOTAL#TOTAL+C | Tcv0139
SUMWPN#SUMWP Tcvor22
THF#THS (NMAIN) TcvOl23
Ta#T3S(NMAIN) Tevol 24
TO#TOS({NMAIN) TCvOi25
RP#R S(NMAIN) TcvOi2e
WP#WPS (NMAIN) Tcvol27
WX #WP TcvOl2s
CB#CBS(NMAIN) TCcvOl29
XRP#RP TCvOi3n
XTB#TR TcvOrzd
IF(ERR) 209,360,209 TCvOo132
360 TJEAN#1.0/(140+5SF1) TcvOi33
TERS#140+SS5F | TcvDl2s
A9#0.0 TcvDi3s
TSH#TSTEAM TcvOl3s
ITER#D TcvOi37
1#1 TcvOt38
DELCT#TS~Tn TCVa4N
DELST#TS~THF TcvOial
ALPHAI#2,0 TcvOl42
ACPSN#1050, TcvO1a3
ACPSNK#1050, TcvOls4s
ACPTNK#1050, TcvOol45
CPBT#0.92 TcvOt 46
CPTK#0.96 TcvOi47
CPTNK#0.90 TcvO148
AMBN#1000.0 Tcv0149
ANWP #3844 4 432%G TcvO150
IF(XTR) 1510, 309,1510 TcvOl51
1510 TaAXTR Tcvols2
P #(THF~TB) /ACPSN TcvOl53
WP #WX TcvOlis4
PN #P Tcvois5
TSTA#TSTEAM-TA TcvOls6
TCF#THF~ | JDE+3%P /(RP®CPBT *(1«0+SSF1)) TCvD1l57
Q # ( AMBN®P /CPTNK~TCF+TB)/ Tcvol158
[ {CPTK*(TB~TO)/CPTNK) TcvO159
WF#WP /P Tcvaten
WO#Q *WF TcvOlel
PNK# (TCF~TB)/ACPTNK TcvOle2
TK#THF ~PNK#*#ACPSHK TCvOl63
IF{XCR)I520451521,1520 TCVOl64
1521 CR#(CP/CO~1,0/P )/ (140-140/P ) TcvDl65
CB#CR*CO TcvOle6
ITER#NITER+] TcvOle7
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ERR#I0, Tcvdles
GO To 209 TCVO169
WCHWD-SUMWPN* (CB-CP) /{CB-CO) Tcvol7n
IF{M-IE)T 11710711 TCvOrT71
CBS(M+ 1) ¥CO Tcvor72
CCNH#CO TCvOo173
CONTINUE TCVOI T4
WB# (WO* (CBS(M+|)—CCN)~ (WPIN(M)+WP)#{CBS(M+1)=CP))/(CBS(M+{)}-CBS(M)TCVO175
1) TCcvOD!76
WCHWO-WB—(WPIN(M)+WP) TCVOtL 77
WRHWF~WB— (WPIN(M)+WP) TCcvOtl78
IF(FLAG)Y206,712,206 TCcvOoi79
CONTINUE Tcvo2i0o
CCFAUIWF —WPIN(M+1) YRCB+WP*CP )/ (WF —WPIN(M)) Tcvo2!t
RHON#RHO TcvD212

IF{M-1F)821,300,821

IF(TOTALR)I821+821,4301
RHOK#(TK-TR) /TOTALR
NNK#TOTALR
NK#NTOTAL-NNK
Z NK#NK
RHONK#(THF-TK ) /ZNK
GO TO 823
TAU#(THF-TK)*TOTAL/(THF-TR)+1,
NK#TAU TcvO2ia
ZNK#NK Tcv02i5
RHONK#{ THF ~TK) /Z NK Tcvibzte
DENN#NTOTAL-NK Tcvozt7
RHOK#(TK-TR) /DENN Tcvadzs
ITER#ITER+I TcvOzt9
TTD(I)#THF~TCF~(RHONK+ALPHAI ) Tcvi220
IF(ITER-NITER) 1204y 309, 309 TCVN223
SMAQH#WF*CPBT*( THF-TCF)*FFHL Tcvo2z2
SUMNK# 00 Tcvaz23
SUMNNK #0,0 TCvVa224
NK T #NK-1 TCYE225
DO3J# I s NK I TCVa228
SUMNK#SUMNK+FLOATF ( J) Tcvazzw
JENTOTAL-NK -1 TCvadz28
DOLKHT 9J TcvO229
SUMNNK#SUMNNK+FLOATF (K) Tcvi232
SUMA#TOTAL*({ THF=TA)~RHONK Tcvhz3!
1 #SUMNK-RHONK * SUMNNK = (TOTAL-ZNK)#ZNK*#RHONK Tcvaz32
IF{M=1)424424341 TCv0R233
TBS(M=1)1#THF +] .0 Tcvozze
[ #M—1 TCvO0235
CBSIII#((WBE+WPE=~ WPIN(I+1)=-WPS(I+1)) TCvO236
| #CBSUI+1 ) +WPS(I+1)*#CP)/ (WBE+WPE-WPIN(I+])) TCVCypa7
COUNT#0.0 TCVD238
[1#2 Tcviza9
CALL DINTPL(THF,CCFsHE!) TCVDZ4T
CALL DINTPL(THFsCBsHE2) Tcvh2al
CALLDINTPLI(THF yCBS(M=1)4HE3) TCVR242
II# 2 Tcvi2472
THX#TBS (M~ ) TCvOzZ44
CALL DINTPL(TBS(M~1)4CBS(M=1),HE4) Tcvil2as
CPBM#(HE4-HE3)/({TBS{M-1)= THF) TCVO246
TBSINMAIN=| ) #(WR*(HEI~HE2) - (WSE+WPE~ WPIN(M) Yy*#(HE3—-HEL )/ TCVOB247
| ({WBE+WPE- WPINI(M) }*CPBM) +THF TCVDZur

FIGURE 8 (Continued)




3590
417

42

4y

1530
1532
1533

1534

48

1531
206
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209
339
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COUNTH#COUNT+! .,

IF(COUNT-2041350,309,309

IF(ABSF{TBSIM~1)-THX)/THX — 0005140441441

TVI#TBS (M~1)

COUNT#0LC

I1# 4

TVX#ETV |

CALL DINTPL( TVI+CBS(M=1),BPR)

TVI#TRBS(M-1)~ ARPR ~DTPD

IF(A3SFITVX-TV] V/ TV -0.0005) 42s432443

TV #TVI

CALL GSC (NMAIN)

IZ#NTOTAL +1

IF(XTR)Y1530,1531,1537

RPN#PN* 1 40E3/(CFBT*(THF~-TCF)) *#TJEAN

IF(ABSF{TS(NTOTAL+!)-T3)/TB-3,0001)1532,1510,1510

IF{ABSF(TO=SMT(NTOTAL) ) /T0-0.0001)1533,1510,1510

IF(ABSF(SMT{(NK)-TS(1Z))/TS(12)-00001)1534,41510+1510

CONTINUE

CCN# (WR*CR+ (WF-WR) *#Cn) /WF

FLAG#!,

GO TO 1510

GO TO 309

BITER¥NITER

FORMAT(3HIPN E164893E1648)

CCN# {WR*(CB+{WF-WR)*CN) /WF

RETURN

A9¥#9G9,0

WRITE QUTPUT TAPE 9s310,NITER

FORMAT(35H THIS CASE WILL NOT CONVERGE AFTER 15,
| TH3® 36303 0 R R H AR AL )

FRR#1 0.

RETURN

END
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LABEL

SUBROUTINE NUTNFW
SUBRAUTINE OUTNEW
COMMAON X5 Y oW

COMMON DATANN
DIMENSICNX{(15044),Y(150)
EQUIVALENCE(IIS11)

EQUIVALENCE (Y(1)yCR)» (Y{2)9sRPy, (Y(3)YsHCH )
TIY(4)sCClY (Y(5)4sPCRIY (Y{6)sPCE1 ) (Y{T7)sPCBHT )
2(Y(8)sPCMI ), (Y(9)sPMC ), (YO10)sSTTEIYs (YLI 1) sWAIT )
B3LY(12)9EST) s (YU13)9EATL) (Y(14)YsPHCTIYs {(YI15)sVPC| )
GEYL16)2EECT) (Y1 7)) LY(18)sSCMY )y (Y{19)sCIRC )y
5(Y(23)sDEAL ) (Y(21)sTC1)

EQUIVALENCE (Y(25)9G) (Y(26)sTOTAL Yy (Y(27)sTSTEAM),
1LY (28)9THF (Y(29)sT0)s (Yi3dyaTay, {(Y{31)+C0) >
2(Y(32)45CP), (Y(24)4P )
3(Y(36),0)

EQUIVALENCE (Y(40)sFFHL ) » (Y{41)sCAPFYy  (7{42)sSMALLE ),
1Y (43 ) sHD) » (Y(4g)9HRY » (Y{a5)sHE) (Y{46) sHH)Y »
20Y047) 9HBL ) » (Y{48)sHPRY (Y14G) s SMALLD )Y » (Y (B0 9sSMALLR)
LY (51 )sSMALLDP ) (Y{52)sSMAPFEP)» (Y({53) 3 SMAPPH) s (Y {54) ySMA] ) »
4(Y(55)9SMAD ), (Y(56)982) (Y(ETYsA4) (¥ {58)sRATEIN) s
5(Y(591),TP)

EQUIVALENCE (Y(T5)9PN)Y (Y{76)sRPNj» (YUTT)9ALPBAR ) »
1LY (78) sBAROMY (Y{(79)sTR ) (r1gl)yaTCF {(Y181)sAMEN) ,
2(Y(82)sCSURP Y (Y(82)sACPSN)y (Y84} 3 ACPTNCY s {Y1BA) 4USPH,
3(Y(86)9P0D), (Y(B87)sWX)s (Y{RB) W1, (Y {89) W Y
4(Y(90) s WR)Y, (Y(91)sWY)

FQUIVALENCF (Y(100)s8H) » (v {101y sSF (YOI ) 95R
Y C103)9BIKTH) (Y(104YsRIKTE)s (Y{105)sBIKTRY s (Y 12a)sVHI»
200107y sVE) s {(Y(138)sVR) (Y1093 sDOHYs (Y11 10)eDOT Y
3CYLLET)Y sDOR ) » (Y{(112)5D1H) » (YUI12YsDIE) (YO 4)YsDIRY s
4(YU115)sRH) (Y{116)sRE) (Y£1 1 7YsRSRYs (YL 18)sRHONK Y
SLYCI19)sRHDY ) (Y(120) 9WF )y (YU122)9W0) s
6(YL122)5NK) (Y {1240 5NNK) (Y(125)sUBARH) » (Y ID£) s URAPE )
TIY(12T7)sURARR ) (YC128)9AHY (YL12C)sAE S, (Y{120) 3AR)
BIYL131)ysHLHY (Y(132)9ELE)S (Y(122)sPLR) (Y {(134)9HNY »

FUYLI25) sENEY s (Y (1361 9RNRY s (Y4137 sHRHI» (Y {1381 ,HFF)»(Y(129)sHFR)
COMMONNTOTALsTS,THF’TO’CO’C39CR9V,G95MAPP95“ALLD95NALLE~DO»”I9
lH;SMALLB’SMALLD’SVA'95’AA2~D9QQEPQ*II.-JJsK’(
COMMON HP o CToCoNHISMT s TTARL Es TTNs TV WD 3w S oWV
COMMON DELSTsDFL.CTsCRIPHO s SUMAH s TR 3T e 3 T s TATAL 3 ToWR oW s WF 3 W0 o
I WPA s WR s AMRDA
COMMON AS sSLSs URBARs DM s HQs HIy TViT, 2
COMMON TA'J s CCF 3 NK s PNK s RHOK 3 RHONK s ALPHA L 9 ACOTNK 4 CPTNK »
TACPSNsCPTXK s ACPSNK 3 RHONK !
DIMENSION TTABL=(20),W50103)s7S(100) et 100 WP {10017V (100 ,,HP 100"
1)sCT(100)TTD(1U0) s SMTC(100)
DIMENSION WV (130 QH(IOD) CdCFMOITD
DIMENSICNAS(100) +SLS(:00y UBAR(100),OMt100),40(100),
ITVTITOICCY 52 100y yHI (100
COMMON CPSNKs AMBNSs AMBNK, HFGs CPT, I, ALP3ARs SMT2
1 9R s SeHR $HE g HH »P 1
COMMON CF#My  HC,EC»CPSN,CCy
! AlsA29PCDsPCPMCsPCPRIPNSsWIDTHS SUM2 1,
2SUM22 9 SUM24 s SUMP £ s SUMALP s TC o TSTEAM s WP NK s WX s WY
DIMENSION SMT21(120)
COMMON DIH, DOH, AlH,AQH
I HiLHs PHCs AHs PCHsUBARHs UFPHs HNs NH
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COMMON SUMNs SUMASs SUMLSs PR ,2iK sNITER NFWD060
COMMON BIKTEs RIKTHs DNEs DIEs SEsVE, BAROMs POs SHs VH NEWOO6 |
COMMONHCIT sHC25CC 1 9CC29PCR I 9PCR2sPCE) 9PCBHI 3 PCBH2 9PCMI sPCM23PMCls  NEWDDB2
IPMC2955C 1 »55C2sECI»EC2sVPC T sVPC29EEC T sEEC29RHC T sBHC 2500 150C2sSCM| sNEWD0D63
2SCM2sTCOI sTCO25sTC 1 s TC29HDSHBL sHPR s CAPFsAJIXMsF s A3 AL sASsA6 AT IAB s NEWOINGSL

3 A9s2CE2sCAPI I 9CAPI2,CIBCI,CIRC? sAP,CSUBP NEWDO65
COMMCNRHSRE 9 CPRT NEwWOD66
COMMON EBEL s XCRHRP NEWOOe7
DIMENSION EREL(100s6) NEWOr68
COMMONDORSDIRsBiKTRISRsRSRsVRsTAsFFyHFE sHFRyHBH NEWC069
I s CEMWZ s CFMWV s HS s HV s FFHL s SUMA s SMAQ, QLN s AEsARsELE yRLR s FNE s RNR NEWOD70

2 »XRP s UBARE sUBARRSRPNsSSFsSSF I NEWDO7 I
DIMENSIONCFMWZ (100)sHS(100),CFMWV (100) NEWOD72
1sFOUT(130),DHOUT (100 NEWOO73
COMMONXTByNRITE NEWOA74
COMMANSTITEsSITE 1 sSITF2aWAITsWAITIsWAIT29ESSFSISESD, NFW0075
IEAsEATSEA2 NFW0O076
COMMON PO2,3HS13PMCYEFC,VPC,CIPC NEWOO77
COMMONACID, TNACDY 3 CLORIN»CAUSTC3DEFOM NEW0OO78
COMMONACACIDsFACIDsWTsWTRAY SRESTM NEWCD79
! sy ATsFESFH, RyHZ,P0OI »P022,P02,PSTAI yRHOE s RHOR sRHOH » CHRI S NEWO080

25ROE NEWODOS8 |
COMMONTP s A1 JsWCD s UTHE s ATHE s THEL s THEN y THEHT CTHE 1, CTHE 2, NFwW0D8?2

ICTHE3>PCTHE I s PCTHE2 s THEK s THES s THER 9 SMALLR s THERC s THEFT 3 CTHE4 s VTHE  NFWD083
2 »30BHsFMOD»BOBDH»FOUT s DHOUTsFBOB | s FBOB2»FBOR3sFSTARI sFSTARZ » NEWOC84

3FSTAR3 sBOBACSRNRFA MNEWOR8S
COMMON DEACSTsDIFA2sDEAI,DYEAR $DKGAL syRATEIN NEWOO86
1 sWPLsCSLTBP NEW0O087
COMMONVVEV,, TRAYFL s WBS»s TRAYWDSRESIDT, NEW0D0D88
I TSTH, FREBD s AMODU s ALEV s TWFAsSPL »BDEPH, NEw0089
2CTASHST  SESHELLIRSHELL sCSLTRHsSMAPPPSMAPPH ,SSF2 NEWOD9D
DIMENSIONVVEV (1 30) sTRAYFL(100)sWBS( 00} NEW0O9 |
I TRAYWD( 100),RESIDT(100) NEWOD9?2
1 s ALPHA(1CO) NEW0093
COMMON PV ,ASORHT sDELP»DENBR »COEFA NEWCO094
DIMENSION PV(1003,A(100),ORHT(100),DELP(107),DENBR(100) NEW0095
COMMON REASIZsREACSTsTOELECsTURCST sCAPI3,RETUB2,,RETUB! » THERM NEW0O9%6
COMMON WPS3sRSsWPIN»CB3SsTBS,TOS»ANS s THS s WBE sWPESEsIEs ALPHA NEW0097
| s SUMWP NFW0098
COMMON CBEsRPEsTBE +SSF| NEWD099
DIMENSION WPS{25)3sRS(25) sWPIN(25),CBS(25)sTBS(25)sT0S(25) sANS(25)sNFWD |00
1 THS(25) NEWOL D)
DIMENSION PODEL(25)sHREC{25)sPOREC(25)sWOF(25)9yWFS(25)sHSUB(25)y NEWOI02
I ELES{25)sRLRS(25)sWRS(25)sHS15(25) NEWO103
2 sAESI(25) HVOLMS(25)sARS(25) NEWO |04
| sHLHS (25) NEWOD05
COMMON ARSSELESSHREC,HSISsHSUBsPODEL sPORECsRLRS s VOLMS NEWD106
IWFSsWOSsWRSsAMRDAS s POCST I yPOCST2 s SUMLE s SUMLR s SUMPOR s SUMWR s WTME » NFwO107
2ZWTMR S AES NEWC!08
1 sHLHS NEWCO 109
COMMONTCEs HDEL» POBLDsVOLMsHMKUP s POMKUP sWZZ sPOPRDyAMSC | s AMSC2 s NEWO) 10
I CDsDEACSHyDEACS2 yPMCFLOyPMCPO NEWDI |
COMMON UDEAHP sUDEAWM,UINTAK » UNARAE yUNARAR sUNARHT s UNCHEM s NEWD 2
TUNDRVE s UNELCT s UNMAINsUNMSCL s UNOPRyUNP IPE s UNPUMP NEWD |2
2UNSHHT 3 UNSITE s USHELN s VOLUME s WBLOW s WMAKUP s WPROD s WPUMP s WRECOV s WREJCTNEWD I 1 &4
DIMENSION PS(25)sQS5(25),TCFS(25) NEWOI 15
DIMENSION RHOKS{25) sRHONKS(25) yBAROMS(25) sWCSI25) sNKS(25) NEWO! I 6
IENES(25) sNNKS(25)sRNRS(25)sUES(25)sURS(25) sWRSU(25) sUBARA(25) NFWOI17
COMMON RHOKSsRHONKS sPSs0S»RPS»TCFS»BAROMS s WCS s NKS NEWOI 18

FIGURE 8 (Continued)



80

COMMON ENESHINNKSsRNRSIUESSURS  sWBSU SUSHELVsAPLANT sATOTsURARA
COMMNAN DTPND,CL
COMMON TOTALR
COMMON CTUBEEsCITSEsCTURERSCETSRsCITSESCITSRICDITSSCDETS
DIMENSIONCTUBEE(25)9sCETSE(25) yCTUBERI(25) 3 CETSR(25)sCITSEL25)sCITSR4T?52193)
11(25) 43000 3
CE#xx#%*YORK TYPE DEMISTER
COMMCN UMAX s SUMDMASs DTPDP, COSTDM
COMMON UALPSDTPOPS
COMMCN AREADMsDPTDMsDTDMs CPROD > W IDDM
DIMENSION AREADM( UGy »DPTDOME10U)sDTDOMI1UJ0) »CPRODIIOD)»WIDDPM{100)
I sDTPDPS(103) SOHTPDP(100)s SUMDMA(ZS)
WRITZ QUTPUT TARE 6s1sGs WPEs BDEPHs RPE, WREs HST s SUMN s WY,
1S5F2s COs AMODUs COEFA, CPs ALEVs VOLUME
TOE#TOSCIE)
WRITE QUTPUT TAPE 6392s CRsTSTHs THERM, TSTEAMs FREBDs RFASIZs TOE,
JTOELECS
I TREs SPL
WRITE OUTPUT TAPE 63s39SHsDOHsAHs R Hy DIHs HLHs BIKTHsWFS(1)s HN
1 sVH,UBARH
DO 30 I1#I1s1E
IF(I-1£)12609261526C
261 WRITE QUTPUT TAPE 69491 SEsSR R S(I)sREs RSRs PSI(I)s VE» VR
{QSUI)»BIKTEsBIKTRs THS(I)»s DCEs» DORsTCFS(I)sDIEsDIRSTBS(I)
2RHONKS(I)s RHO KS(1)s TOS(I)

GO TO 262
260 WRITE QUTPUT TAPE 6s43]1s SEsSEs R S(I)sREy RE s PS(I)s VEs VE» N=wW3n

IQS(TysBIKTESBIKTEs THS{(I)s DOEs DOEsTCFS{I)sDIFsDIESTBS(I) s N=wp 2
2RHONKS(I1)s RHO KS(I)s TOS(I) W2 s
262 WRITE OUTPUT TAPE 69 59 WFS(I)s WOS(I)» WBSU(TI)s NKSU1)s NNKS(I),
I WPS(I)s UES(I)s URS({T)s WRS(I)s AES(T)s ARS(I)s WCSI{I)s FLFS(IN
2y RLRS(I)s ENES{I)s RNRS(I)s BAROMS{I)s UBARA (])

30 CONTINUFE ; B
| FORMAT (24HOPLANT PRODUCT RATE GPC IX El6e8s 3X24HPLANT PRODUCT RANEwI| 37
ITE LB/HR IX El64+893X [5HBRINE DEPTH FT IX E16.87/ Niw i 38

224H PLANT PERFORMANCE RATIO IX #1648y 3X 25HPLANT RLOWDOWN FLOW LBN !

3/HR E164833X | SHLEVEL HEIGHT FT IX El1648/

416H TOTAL NO STAGES 9X FlegeUs 3X I6HSTEAM FLOW LB/HR 9X El6e8s 3X
51 7THTRAY WIDTH FACTOR E!5,8/ e A
616H OCEAN SALT CONC 9X Fi6e593X [3HNO OF MODULES 12X Fli6e2s 3X NEAD 43

TIBHSTAGE ORIFICE COEF Fli4e3/ NEw
818H PRODUCT SALT CONC 7X Fl6e5y 3X |7THNO OF TRAY LEVELS 8X FlbelNIwibLn
94+3X16HMODULE SH™LL VOL El6e48) NFWC tac

2 FORMAT(16H SALT CONC RATIQ 9X Fl6e3,y 3X 22HTUBE SHEET THICKNESS INNFWD

12X F16e3s 3X I1SHREACTOR THERMAL EFF F13e5/
218H STEAM TEMPEFPATURE 7X Fl16e2y 3X 22HVAPOR ESCAPE HEIGHT FT 23X NE
3F16e393X 16HREACTOR SIZE M-W Ei16e8/ 11H OCEAN TEMP 14X F16e3ys LLUXNEWTISC

42 1HTOTAL MEGA WATTS ELEC El4.6 / N e
514H BLOWDOWN TEMP 11X Flée2s 3X 22HSPLASH PLATE LENGTH IN 3X F16e4NEWOIR2
6/1H ) NFYD 52
3 FORMAT(13H BRINE HEATER /I16HOFLOODING FACTOR 9X Fi6e5s 3X NEWD B
| 16HTIUBE OQUTSIDE DIA 9X El6e5s 3X I4HCONDENSER AREA Ei17.8/7 NEWD1IS5S

215H FOULING FACTOR 10X Flee5s 3X !SHTUBE INSIDE DIA 10X Fi6e5s 3X NEWDibHe
313HHEATER LENGTH 23X El6e8/24H TUBE METAL CONDUCTIVITY IX Fl16e3s3XNEWL 57
415HTUBE FLOW LB/HR 10X El6e893X I8HNO CONDENSER TUBES Fl4e6/ NEWDIEE
514H TUBE VELOCITY 11X Fl6e3s 3X I8HHEAT TRANSFER COEF E2! 48) NEWD159
4 FORMAT (IHG/IOHOFFFECT NOo 15/ 25X J9HEVAPORATOR RECOVERY 5X NEWO el
I 1 7TFEVAPORATOR REJECT / 16H FLOODING FACTOR 9X 2F20e¢2+3X ! THPERFORNEVWL G
2MANCE RATIN F 15457 15H FOULING FACTOR 10X 2F20.693X 16HRECOVERY RNEWI 1Y
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3ATIC P Fl6e6/14H TUBE VELOCITY 11X 2F20e353X [7HRATIO OF WO TO WNEWOI163
4F F15e¢6/25H TUBE METAL CONDUCTIVITY 2F2de25 3X 25HMAX BRINE TEMPNEWDI64

5 SHELL SIDE Ej(.8/22H TUBE OUTSIDE DIAMETER 3X 272045, 3X NEWO!65
624HMAX BRINE TEMP TUBE SIDE El6e8/ 21H TUBE INSIDE DIAMETER 4X NEWOI66
72F20+65 3X I5HBLOWDOWN TEMP F EI6.8/ 20H TEMP DROP PER STAGE NEWCI67
85X92F2045s 3X | 4HCOOLANT TEMP F F17.6) NEWD168

5 FORMAT(|7H TUBE FLOW LB/HR 8X 2E20.8s 3X I9HBLCWDOWN FLOW LB/HR NEW3169

13XE1648/ 13H NO OF STAGES 12X 2120, 3X I8HPRODUCT RATE LB/HR 8Xs NEWDITD
2E16e8/ I9H HEAT TRANSFER COEF 6X 2E2048s3X I18HRECYCLE FLOW LB/HR NEWNDITI
38XsE1648/ 15H CONDENSER AREA 10Xy 2E204853X I 7THRETURN FLOW LB/HR NEWDIT72

4 9X El6e48/ 12H TUBE LENGTH 13X 2E20.8s / NEWEI73
512H NO OF TUBES [I3X 2£20.,8s 3X 26HAVERAGE THERMAL FORCE NEWOI 74
6E1668/ 65X 3X 26HAVERAGE HEAT TRANSFER COEF NEWDI17%
7 E16.8) NEWOI76
6 FORMAT(|6HOHEADS AND POWER / 16H PUMP EFFICIENCY 9X Ei6e8s 32X /NEWDIT7
I T4H DELIVERY HEAD 11X El1648s 3X IHREJECT HEAD 14X FE 1564893X NEWO178
21 IHHEATER HEAD 5X El1648/ 14H BLOWDOWN HEAD 11X Ei6e8s 3X NEWCI79
312HPRODUCT HEAD 13X E16e8) NEWQ 180
7 FORMAT(25H EVAPORATOR HEAD El1648) NEWG 181
8 FORMAT(1HO 28X B8HHEAD(FT) 8X 16HPOWFR MEGA-WATTS / NEWD182
I'14H DELIVERY PUMP 1X 2E2048/ 13H MAKE-UP PUMP 12X 2E20.8/ NEWCI83
221H RECYCLE PUMP EFFECTs12y 2X 2E2D48/1(21X 1252X 2E2048)) NEWD [ 84

9 FORMAT(14H BLOWDOWN PUMP 11X 2E2048/ |13H PRODUCT PUMP 12X 2£20e8/ NEWDIBS

1 10H DEAERATOR 35X E2048/ 24H TOTAL PLANT REQUIREMENT 21X E20e8) NEWQOI86

10 FORMAT(IHO| IHOUNIT CoSTS / 17TH DEAERATOR $/GPM 8X Flge8s3X NEW3J187
1 22HPUMPS AND MQTORS $/GPM 3X El6e8s 3X2IHELECTRICAL EQUIP S/KW NEWC 188
2E11e5 / 12X S5HS/HP 3X E16,48y 20X 5HE/HP 3XE1648/25HIVALVES AND PNEWOIB9
3IPING $/GPM El1648s 3X I9HWATER INTAKE $/GPM 6X El648s 3X NEWO190

416HSITE WORK $/GPM Elge8/ 22H EVAPORATOR AREA $/FT2 3X El6e8y 3XNEWIIGI
SIBHREJECT AREA ¢/FT2 7X E1648y 3X I8HHEATER AREA $/FT2 El4e6/ NEWO 192
619H HEATER SHELL $/FT2 6X El648, 3X 27HEVAP AND REJECT SHELL $/FT3NEWD193
TEl4e6s 3X I8HMISC CAPITAL $/GPM El4,6/7 44X 18X THS/STAGE E16.8/NEWD!194
818H CHEMICAL $/GPM-YR 77X EIi648s 3X 16HOPERATING $/GPM IX EI16.8yNEWDI95

930HMAINTe AND SIIPPLIES $/YR-$~-CAP E10e4) NEWC 196
WRITE OUTPUT TAPE 65 6,SMALLE,HDy HR, HH, HBL, HPR NEWD 197
WRITE OUTPUT TA®F 6s 7, HE NEWZ198
WRITE OUTPUT TAPE 6s 8, HDELs PODEL(1)s HMKUP,s POMKUP, (I,HREC(I)s NEWD199
IPOREC(I)y I#!1s1T) NEw0200
WRITE OUTPUT TAPE 6s 9 HRLs POBLDs HPRs POPRDs PO3s FC NEWCO201
WRITZ QUTPUT TAPE 6s10s UDEAWMs UNPUMPs UNELCTs UDEAHP sUNDRVE, NEWD292
IUNPIPE, UINTAK, UNSITE, UNARAE, UNARARs UNARHT, UNSHHTsUSHELV, NEWC203

2UNMSCLs USHELNs UNCHEMs UNOPRs UNMAIN NEWC204

20 FORMAT(I5H POWER $IKW-HR 10X Fi6e8s 3X 12HHEAT $/MBTU |3X NEWO205

2

IEI6e8s 3X 20HANNUAL CAP CHG I/YR Fl12«4/ 25H EVAP AND REJECT RETUNEW(I206
2BING El16+8y 3X [9HHEATER RETUBING CHG 6X El6e8s 3XI3HINTEREST RATNEWDR207
3E 23X F16e5/ 16H INDIRECT CHARGE 9X EI648s 3X 23HWATER PLANT LOADNEW(D208

4 FACTOR 2X Fl642s 3X 22HACID PLANT LOAD FACTOR F 10,3/ NEWO209
524H ACID PLANT CAP CHG I/YR IX Fl642) NEWC210
WRITE OUTPUT TAPE 6s 20, SMALLD», SMALLB, SMALLPs SMAPPP, SMAPPH, NEWO21!
IRATEINs AJ, CAPFs FACIDs ACACID NEWO212
FORMAT( 6HUOCOSTS / 1HU 3JX B8H$-DIRECT 13X 6H$/YEAR 14X 6HS/KGAL/NEWD213
I17H PUMPS AND MOTORS 8X 3E20.,8/ I0H SITE WORK 15X 3E20.87/ NEW32 14
211H SEA INTAKE l4X 3E20.87 | 7TH EVAPORATOR SHELL 8X3E20.8/NEW0215
316H EVAPORATOR AREA 9X 3E20487/ 13H BRINE HEATER 12X3E2048/NEWC216
418H VALVES AND PIPING 7X 3E20.8/ 15H ELEC EQUIPMENT 10X3E20.8/NEWC217
525H CRANESsBLDGyCONCRETESETC 32048/ 10H DEAERATOR I5X3E20.8/NEWD218
6 5H HEAT 40X  2E2048/ 9H CHEMICAL I6X 20X 2E2048/NEWD219
76H POWER 39X 2E20.8/7 10H OPERATING 35X 2E20.8/NFWE220
825H MAINTENANCE AND SUPPLIES 20X 2E20e8/ 6HOTOTAL 39X 2E20.8) NEWD221
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22 FORMAT(IHO 23X 21H3-DIRECT AND INDIRECT 7X S5HS/GPD 15X 6HS/YEARNEWD222

11aX  6H3$/KGAL / NEWO223
219H CAPITAL INVESTMENT 6X 2E20.,8s 20X E20.8/ NEWD224
313H REACTOR COST 12X £20.8/ NEWO225
421H TURBO GENERATOR COST 4X E20.8/ NEW0226
514H RETUBING COST 11X 43X 2E20,8) NEWO227

WRITE OUTPUT TAPE 6s 21,PMCyPMC29PMC1s SITEs SITE2s SITEIls WAITs NEWD228
IWAIT2s WAITI» E3» ES2s ESIs EAs EA2, EAtls BHC» BHC2s 3HCIls VPC» NEWO229
2VvPC2y VPCly EEC, EEC2y EEC!» CIBCy CIBC2y CIBCls DEACSTs DEAZ2s NEWD230

3DEAls HC2s HCIls CC2s CCls PCCST2y POCSTIy OC2s OCHs AMS(C2» NEWD231
4AMSCl s  TC2y TCI NEWO232
WRITE OUT PUT TAPE 6y 22s CAPI1,CAPI2, CAPI3, REACSTs TURCST, NEWD233
IRETUB2, RETUBI NEWD234
KKH#O NEWD235
CALL OUTPUT NEWD236
RETURN NEWD237
END NEWO238
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LABEL
MULTI-EFFECT MULTI-FLASH COSTS
SUBROUTINFE ¢0ST

GTV2F(TVZ)

| #2e1786818-0,70443622E-1%TVZ +0493941286E-3%TVZ * %2
2-0453958083F~5 *TVZ #%3 +0,18139197E-7%#TVZ ®xb
SMALLFF(DaVI#( ,0056+04024326/(D*V)%%0,32)%S5F

FGADF (XD V# EXPF(U0748067% L OGFIAD)+0e2 1281 77%(LOGF{XD))%%2)
FLADF (XD Y#0.74391 /SORTF(XD)

COMMON XYW

COMMON DATANO
DIMENSIONX(150,41,Y(150)
EQUIVALENCE(IISII)

EQUIVALENCE (Y(1)sCR)» (Y{2)sRP}» (Y(3)sHCI )
T{Y(4)ysCCl (Y{5)sPCRI1) {(Y{&e)YsPCETL) (Y(T7)YsPCBH1 )
2(Y(8)sPCMI ) (Y(9)sPMCI) (Y(C1T)9STITEI) s (YU11)YsWAITI )
3(YU12)9EST) (Y13 9EAL) (Y{U14)sBHCI ) (Y(18)sVPC1)
4{Y{16)9sEECI ) (Y{17)Ys0CT ) s (Y(18)sSCM{ )y (Y(19)>CIBCI1)»
S5{Y{20)sDEA} (Y{(21)sTC1)

EQUIVALENCE (Y(25)9G) s (Y(26)sTOTALYs (Y(27)sTSTEAM)Y
1{Y(28)sTHF ) » (Y(29)sTC) > (Y(30)sTAY (Y(3]1)sCO)>
2(Y{(32)sCP1)y (Y(34)4P)y
3(Y(36)sQ)

EQUIVALENCE (Y(40)ysFFHL)» (Y{al)sCAPF Y {(Y(42)9SMALLE) s
1{Y{(43)sHD) s (Y(44)sHR) (Y {(45)9HE) » (Y{4nisHH) »
2(Y(47)sHBL)» (Y{48)sHPR) s (Y{49) 9SMALLD)Y » {Y(50)sSMALLR)
3(Y(51) sSMALLP) » (Y(52)sSMAPPP})s (Y(53)ySMAPPH) s (Y (54} sSMATL )
4{Y(55) 9sSMAD ) (Y{(56)sA3) (Y{ST7)YsA4 ) (Y(53)sRATEIN)»
5(Y(59),TP)

EQUIVALENCE (Y({T75) 9PN)s (YUT76)9sRPN) s (Y(77)sALPRAR ) »
F{Y(T78)sBARCM) » (Y{T79)1sTRY (Y(8J)sTCF ) (Y(81)+sAMRN) »
2(Y{(82)sCSURBD Y, (Y(82)sACPSN)» (Y{84)sACPTNK )Y (Y(85)sUBPH) »
3(Y(86) PO (Y(87)sWX)s (Y{(B8)sWR)» {Y(BG)sWC)
4{Y(90) sWBY (Y(91)sWY)

EQUIVALENCE (Y(130) 9SH) » (YO1U1)YsSF )Y (Y{102)9S5R)»
Y (1T3) 9BIKTH)Y » (Y{104)9BIKTE)s (Y(105)sBIKTR)s (Y IO8)sVH) s
2(Y(107)sVEY (Y(108) VR (Y(109)sDOH) » (YOI T0)sDOEY
YL TYsDORY S (Y{112)sDIHY (Y{112)YsDIEY (Y{114)YsDIRY
4UYC115)9RHY (Y(IL16)sRE) s (Y{(117)sRSR) {Y(i1e)sRHONK)»
S5{Y(119)sRHNK ) » (Y (120) sWF ) (Y(122)sWO)
6(Y(123)sNK) s (Y {124)sNMK Y s (Y(125)sUBARH) s (Y (126)1sUBARE )
7(Y{(127)9UBARR ) » (Y(128)sAH) » (YUI29)9AE) s (Y{r20)sAR)
8(Y(|31)sHLH) (Y(132)9ELE ) (Y{33)sRLR) (Y (1343 9HN)

GUY{135)sENE)Ys (Y {126} sRNR) s (Y [37)sHBH)s (Y{138)sHFEYs{Y139)sHFR)
COMMONNTOTAL s TS s THF s TOsCO9sCP sCR sV sGs SMAPP s SMALILD s SMALLE sDOsD 1 »
IHs SMALLB9SMALLP s SMAT 3SMAZ 9P sQsERR I T sJJsKK
COMMON HP sCTsCsQHISMTsTTARLEsTTD TV WP s WS e WV

COMMON DELSTsDELCTsCBIRHOsSUMOH s TB s TCF o TKsTOTAL s T sWB sWCsWF s WO
| WPNsWR s AMBDA

COMMON AS »SULSs UBARs OM 3 HOs HIs TVTIT, 7

COMMNON TAUSCCF ¢NK s PNK sRHOK s RHONK s ALPHA T s ACPTNK s CPTNK »
JACPSNsCPTK s ACPSHK s RHONK

CSTO0D!
CSTGOD2
CsTO0O03
CSTON04
CsST0O0DS
CST0O00e
csSTOROY
CcsTDCO8
csSTH009
CcsT0010
CSTOD!

¢STO0O0!2
cs70013
CS5TCO1 &4
CSTOO0 5
C5T0C1e
C5TRCH7
CSTDOI8
cSTROo9
CSTCOzN
CSTOOo
C3T0022
CSTCO23
CSTCO24
cST0O0,s

OOy
vy i O
— - -
a
0
N

CSTO031
C5T0032
C5T0C33
CSTO024
¢5T7003s
cST0035
CSTOOz27
csTRN38
CSTOD39
CSTOEO40
C5T204 1
CST0042
CSTO04=
CST00as
C3T70045
CSTOD46
csTopa
cST0048
CcST0049
CST0Gs0
CSTLO5 1
CsST00R2

DIMENSION TTABL=(20)sWS(100)sTS(100),C100)sWP(100y,TV(|001sHP(100CSTOD53

1)sCT(100)sTTDC(1U0Y, SMT (100}

DIMENSION WV(I1D0J)ysQH(1GI) HCFM(100 )
DIMENSIONAS(100)sSLS(100) UBAR(103),0M{100),HO(130) s
| TVTT(100),2¢100)sHI(100)

COMMON CPSNKs AMBNs AMBNK s HFGs CPTs Cls ALPBARs SMT2

| sRsS5sHRsHE s HH sP 1
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C5T70054
CS5T0G55
CsT0O056
CST0057
C5Ta058
CST00s59
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DIMENSION SMT2(100} CSTAONAN
COMMON CFMy HCsECsCPSNsCCy CST0061
| Al sA24PCDsyPCPMCsPCPRIPNSWIDTH, SUM2 1, CSTO062
25UM22 9 SUM24 s SUM26 s SUMALP s TCs TSTEAM s WO NK yWX s WY C5T0063
COMMON DIH, DOH, A!H,A2H CSTDO64
[ HLHs BHCs AHs PCHsUBARHs UBPH,s HNs NH CST0065

COMMON SUMNs SUMASs SUMLS, PR sBIK sNITER CSTO066
COMMON BIKTEs BIKTHs DOEs DIEs SEsVE, BAROMs POs SHs VH CSTO067

COMMONHC 1 9HC25CC13CC25PCR1 9PCR25PCE] sPCBHI yPCBH2 sPCMI 3PCM2sPMCI s  CSTO068
IPMC255SC1 955C257C1 sEC2sVPC I 9VPC2sEECI 9EEC23BHC 1 sBHC250C1s0C2sSCMI 5 CSTON6Y
25CM2,TCOI sTCO2sTCI9TC2sHDsHBL sHPRSCAPF s AJsXMsEsA39ALIASsA69AT A8y CSTODTO

3 A9sPCE2sCAPI | yCAPI2,CIBC!sCIBC2 s AP, CSURP CSTER7Y
COMMONRHsRE  sCPRT csTOO72
COMMON EBEL s XCR yRP csSTO073
DIMENSION EREL(10Ds6) csT0a74
COMMONDORSDIRYBIKTRsSRsRSRsVR s TAsFFsHFE sHFR s HBH CSTO07S
| 9 CFMWZ s CFMWV sHS s HV s FFHL s SUMA s SMAQ s QLN sAESARSELESJRLR s FNEs RNR CST0O37s6
2 3sXRP sUBAREsUBARRsRPN»SSFsSSFI cST0077
DIMENSTONCFMWZ (| 00)sHS(100)sCFMWV(1D0D) CsTON78
t s FOUT (100) ,DHOUT ( | 00) €sTRO79
COMMONXTBs0ORITE €570080N
COMMONSITE sSITE I sSITE2sWAITsWAITI sWAIT29ESsESTI9ES2 cST0O8!
IEASEA|SEA2 ceTOC8?
COMMON PO3,HS | sPMC2EECsVPCsCIRC €sT0083
COMMONACID s TNACDY s CLORINSCAUSTC 4 DEFOM CsTON8&
COMMONACACIDsFACIDsWTsWTRAYSRESTM CSTO08S
I s ATsFEsFHsFRsH23PO| sP02243P023sPSTA I sRHOE s RHOR s RHOH s CHRI S C5T0086
2 ROE csTO087
COMMONTP s A | 0sWCOsUTHEsATHE s THEL s THEN s THEHT » CTHE} sCTHE2 s €sT0088

ICTHE3 sPCTHE I 9yPCTHE2 s THEK s THES » THER » SMALLR » THERC s THEF Ty CTHE4 s VTHE  CSTD089
2 »BOBH»FMOD »B0BDH»FOUT s DHOUT s FBOB | s FBOB2 s FBOB3sFSTAR [ sFSTAR2 csSTOG93

3FSTAR3 »BORBRACSROBFA CSTOO9
COMMON DEACSTsDEA2sDEAISDYEARDKGAL sRATEIN sWPLsCSLTBP CST0092
COMMONVVEV s TRAYFL s WBSs TRAYWDSRESIDT, C5T0093
ITSTHsFREBD» AMODU s ALEV s TWFAySPLsBDEPH, C5T0094
2CTASHST  sESHELLsRSHELL »CSLTBH»SMAPPP s SMAPPH  +SSF2 CST0095
DIMENSIONVVEV(|100)+TRAYFL( 100 4WBS(100) CSTO096
ITRAYWD(100) ,RESIDT(100) CST0097
I yALPHA(100) csT100%8
DIMENSION PV(I0N)sA(100)s0RHT(100),DELP(100),DENBR(100) ¢sT0099
COMMON PV 3sAs0ORHT,DELPsDENBR s COEFA csSTOI00D
COMMON REASIZS>REACST s TOELECsTURCST+CAPI3sRETUB2sRETUBI s THERM CSTOI0I
COMMON WPSsRSsWPINICBS»TBSsTOSsANS s THS»WBE sWPEsEs IEs ALPHA csTOt02
| s SUMWP CcsT0103
COMMON CBEsRPEsTRE +SSF| CSTO104
DIMENSION WPS(25)3sRS(25) sWPIN(25)+CBS(25)sTBS(25)sTOS(25) sANS(25)5CSTOIDO5
ITHS(25) CST0106
DIMENSION PODEL (251 sHREC(25)sPORECI25)sW0S(25) sWFS(25)sHSUB(25)s C€STO10Y
| ELES(25) sRLRS({251sWRS(25)sHSI1S5(25) cST0108
2 SAES(25) sVOLMS(25) 9ARS (25} CSTO109
I yHLHS(25) CSTO1ID
COMMON ARSSsELESIHRECIHSISsHSUBSPODEL sPOREC 9yRLRS sVOLMS, CSTO! !
|WF59W059WR5,AMBDA5’POCST|9POC5T2’SUMLEQSUMLRpsUMPOR95UMWR9WTM59 cSTO112
2WTMR S AES csTO113
| sHLHS CSTOI 14
COMMONTOE s HDELs POBLDsVOLMsHMKUP s POMKUP 4WZZ s POPRDyAMSC 1 9 AMSC2 CcSTO1 15
ICDsDEACS | yDEACS2 3 PMCFLOPMCPO CSTOt1e
COMMION UDEAHP s UDEAWM,UINTAK s UNARAE sUNARAR s UNARHT s UNCHEM, CSTQI17
IUNDRVE sUNELCT s UNMATNsUNMSCL sUNOPRsUNPIPE s UNPUMP » cSTOI18

FIGURE 8 (Continued)




85

2UNSHHT sUNSITE yUSHELN, VOLUME s WBLOW » WMAKUP  WPROD s WPUMP s WRECOV s WREJCTCSTOI 19

DIMENSION PS(25)5,Q5(25)sTCFS(25) CST0120
DIMENSION RHNOKS(25) sRHONKS(25) sRAROMS (25) sWCS{25) sNKS( 251} CSTOI21t
TENES(25) sNNKS(25) sRNRS(25) yUES(25),URS(25) sWBSU(25) sUBARA(25) CSTOI122
COMMON RHOKS s RHONKS 9PSsQS9sRPS s TCFS s BAROMS s WCSsNKS csTOo123
COMMON ENESsNNKSsRNRSIUESSURS  »sWBSU sUSHELVSAPLANTsATOT,UBARA CSTOI124
COMMON DTPD,sCL CSTOt125

COMMON TOTALR
COMMON CTUBEE sCITTSEsCTUBERSCETSRCITSESCITSRsCDITSHSCDETS
DIMENSIONCTUBEE(25) sCETSE(25)sCTUBER(25)4sCETSR(25)sCITSE(25)sCITSR40250001
1(25)

Cen*x#x#YORK TYPE DEMISTER
COMMON UMAX, SUMDMAs ©DTPDPs COSTDM
COMMON UALPsDTPDPS
COMMON AREADMsDPTDMsDTDMsCPRODsWIDDM
DIMENSION AREADM( 100)sDPTDM(100),DTDM(100) sCPROD(100)sWIDDM(100)
}1sDTPDPS(100) sDTPDP(100)s SUMDMA( 25}

NN#NTOTAL CSTOI126
NNK#NN-NK csTO127
COSTDM#0 .

DOS00U#!1 s 1E
500 COSTDM#SUMDMA ( J)# | Do 5% AL EV*AMODU*¢333/425+COSTDM

C DEL IVERY PUMPS cSTO128
C csTO129
I#1E CST0130
HDEL #HD+HR+6+40#SMALLFF(DIRsVR)* RLRS(I1)#VR##2/(DIR#324174) CsTO131
PODEL #3,7676768E~10 #*HDEL *WOS(I)/SMALLE CST0132
C csT0133
SUMLR#0,0 CSTO134
SUMLE#0D 0 CcST0135

DO300J#Is1E
SUMLE#SUMLE+ELES (U}
HSUB ( J) #HE
300 CONTINUE
IEIT#IE-I
DO301J#IsIE!
SUMLR#SUMLR+RLRS(J)
301 CONTINUE

SUMPOR#0.0 cSTO0142
DO 123 M#I41E C5TO0143
IF(M=1)121s1214122 CSTO144
122 HREC (M) #HSUB(M) +64 U*SMALLFF(DIESVE)*(ELES(M)+RLRS(M=1) ) #VE**2/ ( (CST0145
IDIE#32.174) +HS1 S(M) CSTOl4e
PORECIMI#3,7676768E—10% HRECIM)* WRS{M)/SMALLE cSTO147

GO Tol123 CsTO148

121 HREC( 1) #HSUB{ 1) +HH+HSIS( 11+ 6 0#SMALLFFI(DIEsVE)*ELES( | ) *VE#*%2/ cSTO0149

| (DIE*#32e174) +6¢0%#SMALLFF (DIH,VH) *HLH *#VH#*#*2/(DIH ®¥324174)CSTOI5

POREC( 1 )#347676768E~|0#HREC( 1) *#(WFS(1)-WBE-WPE)/SMALLE

123 SUMPOR# SUM POR+POREC (M) CSTO152

C MAKE-UP PUMP csT70153
C csSTOI54
C BLCWDOWN PUMP CsTOI55
IFUIE=1)400,401,400 csT70156
401 HMKUP#0.0 csTaI57
POMKUP#040 csTOI58
GOTO40?2 €570159

400 HMKUP#HSUB(IE)+640#SMALLFF(DIEsVE)*{SUMLE+SUMLR)*¥VE**2/ (DIE*32,|74CSTO160
1 Y+HSIS{ ) +HH+6 ¢ ¥ SMALLFF{DIHsVH ) #HLH*VH# %2/ (DIH#324 | 74)
POMKUP#347676768E~ | U#HMKUP # (WPE +WBE ) /SMALLE CSTO0162

FIGURE 8 (Continued)
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RECYCLE PUMPS
POBLD# 3.7676768E~10% HBL*WBE/SMALLE
PRODUCT PUMP

SME3# 347676768 ~10/SMALLE
POPRD# SME3%HPR* WPE
HEADS AND POWER

DEAERATOR

PO3# (WPE+WBE)#EXPF(0.d137#TBE-6.121)/ 0.34667E+6
TOTAL POWER

PO# PODEL+POMKUP+SUMPOR +POBLD +POPRD +P0O3

coSTS

POWER

PUMPS AND MOTORS
WPEWBE#WPE+WRE

WMAKUP# (WPE WBE)/480,0
SUMCER#0.0

SUMWF#0 .0

SUMWR#0) o 0

VOLUME#0.0

SUMAF#0,.00

SUMAR#0 .00

SUMN #0,00

DO 101 1#1,1E
VOLUME#VOLMS (1) +VOLUME
SUMAE#SUMAE+AES (1)
SUMN#SUMN+ANS (1)
SUMCER#SUMCER+CITSElI)+CITSRITIY+CETSE(I)+CETSR( 1)
SUMAR#SUMAR+ARS (1)
SUMWR#SUMWR+WRS (1)
SUMWF#SUMWF+WFS (1)
CONTINUE

H2#HH+HS |

FGH#CAPF#G

GE#G*SMALLE

WRECOV# SUMWF/(FE%480,0)
WBLOWHWBE /480,
WPROD#WPE/ 48040
WREJCT#WOS(IE) /480,
IF(M=114515s4504451

WPUMP# (WOS (| )+WBE+WPE+WFS (1)) /480,

GO TO 452

WPUMP#(WOS(IE)+2.0% WPEWBE + SUMWR ~WRS(1)+WFS(1))/480.
UDEAWM#C .0

UDEAWM#D O
APLANT#SUMAE+SUMAR
ATOTHAPLANT +AH
UDEAHP#0 .0
UNPUMP#0,0
UNDRVE#0.0
UNELCT#0.C
UNPIPE#C.0
UINTAK#0e0
UNSITE#0.0

FIGURE 8 (Continued)

cS5T70163
CSTCra4
cs7dies
CSTC166
CSTCte7
C5T0168
CSTO169
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CSTOI74
CSTOI175
CsT0176
CSTO177
CSTC178
CcST0179
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csT0182
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CSTO184
CSTC18%
CSTOI86
csTto187
cs70188
CcsST0189
CcsT0190
CSTO191
CSTO192
CST0193

CSTOI94
CSTO195
cSTCI96
csTO197
CsT0198
cSTO199
CST0200
CcSsT0201
CSTO202
c&T0203
CS5T0204
CST0205
CsTO0205
CcST0205
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¢sT0212
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103 ACID#10000.0+32000«0%ACACID#TNACDY#%#0,686+12000.0*TNACDY**0,3

102
104

403

307

404 PMCFLO#(0.54+00.00175%HDEL) *WREJCT + TERM2 +(0,9+0.00175%HREC(!))

UNMATIN#0.0

UNARAE#0.0

UNOFR#0 .0

UNARAR#0D .0

UNCHEM#0.0

UNARHT#0.0

UNMSCL#0.0

UNSHHT#0.0

USHELN#0.0

USHELV#0.0

FG#G*CAPF
IF(UNCHEM)2 912
TNACDY#15468%CO%(CR/ (
IF(G*#| 40E-6-25,0)102,

| +8+.39%*TNACDY*365,0%FA
GOTO 104

87

CR-140))%G* 1 J0E-6
102103

CID

ACID#9125,0%#FACID*TNACDY

CLORIN#363.5E-6%(0e25

*WOS(IE) +WPE ) *CAPF

CAUSTCH#1464 11 TE-6% FG* (CR/(CR-140))

DEFOM#608482E~6+FG #C
CC2#ACID+CLORIN+CAUST
UNCHEM#CC2 /WMAKUP
IF(UDEAWM) 45394

DEACS I #0.024518995%Wp
UDEAWM#DEACS | /WMAKUP
IF(UDEAHP )6 +54+6
DEACS2#1615C.0%P03
UDEAHP#DEACS2/ (134044
IF (UNPUMP 1B 78
TERM2#0,0

TERM3#0.0
IF(IE=1)403,404,403
DO307J#2s1E
TERM2#(0.9+0.00( 75%HR
CONTINUE

R/7(CR=-140)
C+DEFQOM

EWBE/TBE*#%#0426

826%P03)

EC(JI)Y*WRS(J) /480« +TERM2

TERM3#(0454+0.00175%HMKUP ) # (WBE+WPE)

1/7480.0

CST0216
csT0217
CsT0218
CSTO219
C5T0220
csT0221
Ccs70222
Ccs70223
CcsT0224
CcsT10225
CST0226
CcSTB0227
CST0228
CcsT0229
CST0230
CsTO231
CsT0232
Cc5T0233
CST0234
CSTC235
CST0236
CsT0237
CcS5T02138
CsT0239
CcsT0240
CST0241
CST0242
C5T0243
CSTO244
cST0245
cST0246
csT0247
CS5T0248
CsT0249
CsT02s50
CsSTO251
C5T0252
cs10253
CsT0254

1#¥WFS(1)/480.0 + (0e63+ 0400175%HBL )*WBLOW +(0.6+0.00175%HPR) *WPRODCSTO255

2+TERM3
UNPUMP#PMCFLO/WPUMP
IF{UNDRVE) 1059,10

PMCPO#1340,4826%(20457%# (PODEL+POMKUP+POBLD+POPRD}+20+.98% SUMPOR)

UNDRVE#PMCPO/ (1340448
IF(UNELCT)Y 12901912
FEC#10308.31 %P0

UNELCT#EEC/(1000.0%P0)

UNELCT#10.3
IF(UNPIPE) 14513514
VPC#23640% (WRECOV#480
UNPIPE#VPC/WRECNHV
IF(UINTAK) 16515516
WAIT#0,5%WREJCT
UINTAKH#WAIT/WREJCT
IF(UNSITE) 18517518
SITE#|,0E3*WREJZT#*0,
UNSITE#SITE/WREJCT
IF(DOE~e5)18!9131,182

26%*{PO-P0O3}))
.D)**Do5
6

FIGURE 8 (Continued)
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182
185
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186
187

188

37
38
39
40
41
42
43
44
45
46

47
48
49
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FDOE#FLADF (DOE)
GOTO185
FDOE#FGADF (DOE )
IF(DOR-45)1834183, 184
FDOR¥FLADF (DOR)
GOT0186

FDOR#FGADF (DOR)
IF(DOH~0.5)1874187188
FDOH#FLADF (DOH)

GOTC 189

FDOH#FGADF (DOH)
IF(UNARAE) 19251014192
UNARAE#SMAL

IF(UNARARY 1945193, 194
UNARAR#SMA?
IF(UNARHT ) 245196924
UNARHT#A3

IF(UNSHHT 26925326
UNSHHT#A4
IF(USHELV)28s274+28
USHELV#1+474~0,0185%ALEV
IF(USHELN130,29530
USHELN#0.D
USHELN#SUMCER/ SUMN
IF{UNMSCL) 32931432
UNMSCL# (1 s0E6+0,0063%G) /WPROD
IF{UNOPR) 344933,34
UNOPR# (04 | 3E4+6 % (G* | e DE-6) *%0.267) /WPROD
IF(UNMAIN)36935,36
UNMAIN#0.0217

AJ#D.0

CC2#0.0

DEACST#0.0

PMC#0.0

FEC#OL0

VPC#0,.,0

WAIT#0.0

SITE#O,C

EA#0.0

BHC#0,.0

ES#0,0

c18c#0,0

0C2#0,0

AMSC2#0.0
IF{CC2)39+,38439
CC2H#UNCHEM*WMAKUP
IF(DEACST )4 1440941
DEACST#UDEAWM*WHAKUP+UDEAHP*1340,4826 #P0O3
IF{PMC)43,542543
PMCH#UNPUMP#WPUMP+UNDRVE#*1340,4826%(P0O-P03)
IF(EEC) 45444445
EECHUNELCT*PO* 1000,
IF(VPC)4T 46947

VPC# (+48854~04017846%ALEV)*WRECOV+(0450969-0,0049231*ALEV)
I+(Ce70854~04024385%A EV)*WPROD +(0400746]5%ALEV
2+(040033076%ALEV+04 17677 ) #WMAKUP

IF(WAIT)49,48449
WATTHUINTAK*WREJCT
IFISITE)S 550551

FIGURE 8 (Continued)

Cs8T0274
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CSTO284
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cST0288
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CST10299
CST0300
CST0301
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CSTO304
40250025
CcsT0305
CST0306
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cST0329
CsT0330
CSTO331
CST0332
CST0333
*WREJCTCSTO334
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50
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64

65
66
67
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SITE#UNSITE#WREJCT

IF{EA)B53552,53
EA#UNARAE* { SUMAF +SUMAR-ARS (IE) )+ UNARAR#*ARSI(IE)
IF(3HC)55554455

BHC#AH* (UNARHT+UNSHHT)

IF(ES)E7+56957
ES#USHELV*VOLUME * AMODU+USHE LN*SUMN+COSTDM
IF(CIBC)59458559

CIBCHUNMSCL*WPROD

IF(0C2161s60s61

OC2#UNOPR#WPROD

CD#(PMC+SITE +WAIT +EA +ES +VPC +DEACST +EEC +BHC +CIBC)*|,,0€&

I-6

IF(AJ) 64963964

CALL SUBAJ (CDsRATEINsAY)

CAPI I #CD* | ,JE6%AY

CAPI2#CAPI1/6G

CAPI3#SMALLP* CAPI!/(04365%FG)
IF(AMSC2) 674966967

AMSC2#UNMAIN*CAP T |

POCST I #2440E+6%¥SMALLD*PD/G
POCST2#04365%FG*POCSTI

HC I #24 4 0% SMALLB*WPE/ (RPE*G)
FG365#0.365%#FG

HC2#FG365#HC |

CCI#CC2/FG365

OCI#0C2/FG365

AMSCI#AMSC2/F G355

PAJ#SMALLP®AJ

DEA2#DEACST®*PAY

PMC2# PMC*PAJ

EEC2HEEC*PAY

VPC2#VPC*PAY

WAIT2#WAIT*PAY

SITE2#SITE*PAY

EAZ2#EA *(PAJ+ SMAPPP)

BHC2#BHC*PAJ+ SMAPPH*(BHC-UNSHHT*AH)
ES2#ES* PAJ

CIBC2HCIBC*PAY

DEAI#DEA2/FG365

PMC#PMC2/FG365

EECI#EEC2/FG365

VPCI#VPC2/FG365

WAITI#WAIT2/FG365

SITEI#SITE2/FG365

EAI#EA2/FG365

BHCI# RHC2/FG365

ESI# ES2/ FG365

CIBCI#CIBC2/FG365
TCIH#HCI+CCI+POCSTI+PMCI+SITE I +WAITI+ESI+EAI+VPCI+EEC ) +BHC 1 +0C1
I +AMSCI+CIBC I+DEA!

TC2HTCI* D,365%FG

REASIZ#(PO/THERM +WX/(3413.%RP))/(1,0~0.007/THERM)
REACST#54.0#(REASIZ/14C0E3)#%0,567
TOELEC#¥PO+0.7#REASIZ /100,00
TURCST#45¢0% (TOZLEC/1000e0)**0e829+5447*TOELEC/ 10000
RETUB2#SMAPPP # SUMAE+SMAPPH* ( BHC-UNSHHT* AH)
RETUB I # RETUB2/FG365
REACSTH#REACST =1 ,0E+6

FIGURE 8 (Continued)
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23

TURCST#TURCST*!| ,0E+6
TCHTC

WRITE QUTPUT TAPE 9923 +SUMCCE » SUMCCR s SUMAE s SUMAR » SUMCER s SUMN

FORMAT({T7E 1648}
RETURN
END

90
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LABEL

SUBROUTINEGSC (M)

GSC

COMMON XY sW

COMMON DATANO
DIMENSIONX(150,4),Y(150)
EQUIVALENCE( 11471}

EQUIVALENCE (Y{1)sCR) {(Y(2)sRP)» (Y{3)sHCIl) s
1Y {4)sCCl)y {Y(5)sPCRI), (Y{6)sPCEI)» (Y(7)4PCBHI1)
2{(Y(8)sPCMI) > (Y(9)sPMCI), (YC1O)sSITELYs (YU1 1) sWALTI) s
3(Y(12)9ES1) > (Y{I3)sEAIDY (YL14)sBHCI Yy (YUI5)sVPCI1)»
4AYLI6YsEECTH)Y s (Y(17)Ys0CtH) (Y{1B)YsSCMI ) (Y(19)YsCIBCI) s
5(Y(23)sDEAT)Y (Y(21)sTC1)

EQUIVALENCE (Y{(25)9G) (Y{26)sTOTAL)s (Y(27)TSTEAM)
1 (Y{(28)sTHF)» (Y(29)sTO) > (Y(30),TA) (Y(31)sCO)>
2(Y(32)9CP)y (Y(34)4P)>
3(Y(36),Q)

EQUIVALENCE (Y(40)sFFHL ) » (Y{41)sCAPF) (Y{(42)sSMALLE )
1(Y(43)sHD)» (Y(44) 9HR) s (Y(45)9HE) » (Y(46)sHH) »
2(Y(47)sHBL) s (Y(48)sHPRY) » (Y(49)sSMALLD)» (Y{50) sSMALLB)»
3{Y(51)sSMALLP) s (Y{52)sSMAPPP)s (Y(53)ySMAPPH) s (Y (54)sSMAT)>
4{Y{55)3sSMAD) (Y{(56)9A3) (Y(5T7)sAl) (Y{58)sRATEIN) s
5(Y{(59),TP)

EQUIVALENCF (Y(75)sPN)s (Y{76)sRPN)» (Y(77)sALPBAR}
1 (Y(78)sBAROM)» (Y(79)1sTB} (Y(80)sTCF)» (Y{8)])sAMBN) »
2(Y(82)»CSURP)Y s (Y(83)sACPSNyY (Y(84)9sACPTNK) s (Y(85)sUBPH)»
3(Y(86)sP0)» (Y(87)sWX)os (Y(88)sWR)>» (Y{(89)sWC)»
4{Y{(90)sWB)Y, (Y(91) sWY)

EQUIVALENCE (Y(100) sSH) » (Y(101)2SE)» (Y(102)sSR) »
Y C103)sBIKTH)Y (Y(104)9BIKTEYs (Y(105)sBIKTR)s{Y(106)sVH)»
2(YCIGT)sVE) » (Y(108)sVR) {Y(109)sDOH) » (Y(110)sDOE) »
3(Y{111)sDOR)s (Y(112)sDIH) (Y1 13)sDIEY (Y(114)sDIR)
4{Y({115)sRH)» (Y(116)sRE)» (Y(117)Y9sRSR)Y (Y{118)sRHONK) »
5(Y(119)sRHOK)» (YC120) sWF ) (Y{122)9WO) s
6(Y(123)sNK) (Y1241 sNNK ) » (Y(125)sUBARH) s {Y{[26)sUBARE )
TIYL127)H>URBARR ) » (Y(128)9AH) (Y(129)sAE ) (Y{130)sAR)»
8{(Y{13i)sHLH)» (Y(132)9ELE) {Y(132)9sRLR) (Y{L134)9HN) s

GIY((35)sENEIs (Y 136)9sRNRY»(Y(137)sHBH)s (Y(138)sHFE)s(Y(139)sHFR)
COMMONNTOTAL TS s THF 9sTOsCOsCPsCR sV sGySMAPP sSMALLDsSMALLE sDOsDI s
IHs SMALLB s SMALLP s SMAT sSMA2 3P sQsERRs I 19 JJsKK
COMMON HPsCTsCsQHsSMTsTTABLEs TTDsTVsWP s WSsWV
COMMON DELSTsDELCTsCBsRHO»SUMQH s TBsTCF s TKsTOTAL 3T s WBsWC sWF s WO »
I WPNsWRy AMRDA
COMMON AS »S5LSs UBARs OM » HO» HIs TVTT, Z
COMMON TAU,CCF 3NK s PNKsRHOK sRHONK s ALPHA T s ACPTNK s CPTNK »
I ACPSNsCPTK s ACPSNK s RHONK

GsCO00l|
G5¢0003
GsC0002
GSCO0004
GsSC000%
G5C0006
G5C0007
GSCOoos
GSC0009
GSc0oi10
GSCO001 1
GScong2
GSC00t13
GSCO014
GSC0015%
GSCO016
GSc00t7
GSCO018
GSCO0019
6Sc0020
GSc0021
GSc0022
GSC0023
GSCO024
GSc0025
GSc0026
cScl027
GSc0028
GSc0029
6Sc0030
GSc003 1|
GSC0032
GSC0033
6Sc0034
GSc0035
GSc0036
GSC0037
GSC0038
GSC0039
G5C0040
GSCO041
GSCOC42
G5C0043
GSCO044
GsC0045
GSCO0046

DIMENSION TTABLE(20)sWS{100)sTS(I100),c(100)9wWP(100)sTV(100)sHP(1006SC0O047

1)sCTC100)TTDC(130)s SMT(100)

DIMENSION WV(100),QHC!ICO) sCFM( 100 )
DIMENSIONAS({00),SLS(100)» UBAR(100),0M(100),HO(100)
ITVIT(100),2(100),HI(100)

COMMON CPSNK,s AMBN»s AMBNK,s HFGs CPTy Cls ALPBAR,y SMT2
I sRsSsHRsHE 4 HH P11

DIMENSION SMT2(100)

COMMON CFMy, HCSECsCPSNsCCy

| AlsA29PCDsPCPMCsPCPRsPNIWIDTH, SUM2 | »
25UM22 9 SUM24 9SUMZ6 s SUMALP s TCy TSTEAMIWPNK s WX s WY
COMMON DIH, DOHs AlIH,A2H

[ HiHs BHC, AH, PCH,UBARH, UBPHs HN» NH

FIGURE 8 (Continued)
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GSCO049
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GSC0055
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GSC0059
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COMMON SUMNs SUMASs SUMLSs PR sBIK JNITER GSC0060
COMMON BIKTEs BIKTHs DOEs DIEs SEsVEs BAROMs POs SHs VH GSC0061
COMMONHC | sHC243CC | 9CC23PCR| sPCR2 9yPCE| 4PCBHI yPCBH23PCM) yPCM2,43PMCH, GSCOD62
IPMC2955C1 9SSC25sECIsEC2sVPC1sVPC29EECI »EEC29BHC I 9BHC250C1s0C29SCM1sG5C0063
25CM2sTCO1sTCO2sTCI9TC29HDSsHBL sHPRyCAPFsAJ»XMyEsA39AL A5 A69AT9A8s GSCOO064

3 A9SPCE25sCAPI1sCAPI2,CIBCIsCIRC2 s AP, CSUBP GSCO065
COMMONRHSRE o CPRT GSC0066
COMMON EBEL s XCRyRP GSCO067
DIMENSION EREL(IDND6) GSC00e8
COMMONDORsDIRSBIKTR9SRsRSRsVRsTAsFFyHFEsHFRsHBH GS5C0069
I s CFMWZ sCFMWV sHS sHV s FFHL s SUMA,SMAQsQLN  4AEsARSELESRLRsENEsRNR GSc0070
2 sXRP »>UBAREsUBARRIRPNsSSFsSSF GSCO071
DIMENSIONCFMWZ (100 sHS(100) »CFMWV (10D GSc0072
I sFOUT( 130y ,DHOUT (100 6Sc0073
COMMONXTBSORITE GSCO0074
COMMONSTITE sSITEI sSITE2sWAIT»WATITI sWAIT2sESHIESIES2 GSC0075
IEASEATSEA2 Gsc0ave
COMMON PO3,5HS | sPMCEECVPCH»CIBC GSCB077
COMMONACID s TNACDY sCLORIN9CAUSTC s DEFOM GSCOD78
COMMONACACIDsFACZIDsWTsWTRAY sRESTM GSCDO79
| s ATSsFEsFHsFRsH2sPO1sP022+sP02sPSTA! sRHOE sRHORsRHOHs CHRIS GSc0080
25ROE Gscbosd
COMMONTP s A10sWCIsUTHESATHE s THEL s THEN s THEHT CTHE | sCTHF 2 GScoos2

ICTHE3 sPCTHE [ sPCTHE2 9 THEK s THES 9 THER s SMAL LR s THERC s THEFT s CTHE4 s VTHE GSCO083
2 »B30BHsFMOD s BOBDH»FOUT s DHOUT s FEBOB| s FBOB2sFBOB3sFSTAR| sFSTAR2» GScOo8a

3FSTAR3 »BORACIRORFA GScooss
COMMON DEACSTsDEA23sDEAI 3DYEAR §DKGAL sRATEIN »WPLsCSLTBP GSC0086
COMMONVVEV s TRAYFL 9 WBSs TRAYWDSRESIDT, GScoo87
ITSTHyFREBD» AMODUALEV s TWFAsSPL sBDEPH, GSCioo88
2CTASHST s ESHELL sRSHELL +CSLTBHsSMAPPP s SMAPPH sSSF2 GSc0089
DIMENSIONVVEV{{170)sTRAYFL(100),wBS(100), 65¢0090
ITRAYWD(100) yRESIDT( 100} GScOOo9t
I s ALPHA( 130) 65C0092
DIMENSION PV(IDN)4A(|00)sORHT(100)sDELP(100)sDENBR{ 100} GSCO0093
COMMON FV,As0ORHT sDELP»DENBR s COEFA GSC0094
COMMON REASIZHyRTACSTSTOELECYTURCSTsCAPI34RETUR2yRETUBI y THERM GSC0095
COMMON WPSsRSsWPINSCBSsTBSsTOSsANS»THSyWBE sWFESEsIEs ALPHA GSCD009s
1 9« SUMWP GSCc0097
COMMON CBE,,RPESTBE sSSF! GSC0pn9s
DIMENSION WPS(25)9RS(25)sWPIN(25)9CBS(25)sTBS(25)9sT0OS{25) 9ANS(25),65C0099
ITHS(25) GSCO100
DIMENSION PODEL(25)sHREC(25)2PORECI(25)sW0OS(25)»WFS(25),HSUB(25)s GScOI101
I ELES(25)5RLRS(25)sWRS(25),HS15(25) GSchi02
2 »AES(25) sVOLMS(2519ARS(25) GSCO103
1 sHLHS(25) GSCOI104
COMMON ARSHELESIHREC,4HS|SsHSUByPODEL yPORECyRLRS s VOLMS, GSCOI105
IWFSsWOSIWRS s AMBDASPOCST I 9 POCST2 9SUMLE 9 SUMLR 9 SUMPOR s SUMWR s WTME » GScO01i06
2WTMR s AES GScO107
| sHLHS GSCO108
COMMONTOE s HDELs POBLDsVOLMsHMKUP sPOMKUP ,WZ22Z sPOPRD»AMSC | sAMSC2 GSCOI109
ICDsDEACS| sDEACS2 s PMCFLO s PMCPO GSCOI10
COMMON UDEAHP sUDEAWMSUINTAK s UNARAE sUNARAR s UNARHT s UNCHEM » GSCOI1

JUNDRVE s UNELCT s U/IMAINsUNMSCL s UNOPR s UNP IPE s UNFUMP » GSCOY |2
2UNSHHT sUNSITE s USHELN s VOLUME s WRLOW s WMAKUP s WPROD s WPUMP s WRECOV s WREJCTGSCOI 13
DIMENSION PS{25)905(25),TCFS(25) GSCOI 14
DIMENSION RHQKS(25)sRHONKS(25) sBAROMS(25) sWCS(25) sNKS(25) 9 GSCO1 15
TENES(25) s NNKS(25) 9RNRS(25)sUES(25)sURS(25) sWBSUI(25} sUBARA(25) GSCOI116
COMMON RHOKS»RHONKSsPSsQSsRPSsTCFS»sBAROMS s WCSHNKS GSCOI17
COMMON' ENESsNNKSsRNRSIUESSURS sWBSU SUSHELVsAPLANTSATOT»UBARA GS5cll18

FIGURE 8 (Continued)
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COMMON DTPDsCL GSCal9
COMMON TOTALR
COMMON CTUBEEsCETSEsCTUBERsCETSRICITSESCITSRICDITSHCDETS
DIMENSIONCTUBEE(25)9CETSE(25) sCTURER(25)sCETSR(25)sCITSE(25)sCITSR40250001
1025)

Co##%x%*YORK TYPE DEMISTER

COMMON UMAX,s SUMDMAs DTPDPs COSTDM

COMMON UALP sDTPDPS

COMMON AREADMsDPTDM+DTDM»CPROD s WIDDM

DIMENSION AREAD!(100)sDPTDM(100)sDTDM(100)4sCPROD(100)sWIDDM( |00}

sDTPDPS(100) HDTPDP(130)s SUMDMA(25)

XPCT#0.000t Gsc0120
DIMENSION WT1(25)s WT2(25) GScOr21
NK#NK GscOt122
NTOTAL#ENTOTAL GscO123
SUMALP#3.0 GsCcO124
SUM23#0.0 GsCcOl125
SUM25#0.0 GscOl26
SUMQH#0 40 GsCcO127

SUM2 | #0.0 GscOl128
SUM22#0.0 GSCOI29
SUM24#0.0 6sc0130
SUM26#0.0 GsCO131
DO49T#I sNTOTAL GSCO132
IF(I-1)492+492+493 6Sc0133

493 11#]| GSCOI34
SMT(I+1)#SMTI 6SC0135
SMT2{(1 )#SMTI GSCO136
IF(ERR) 490, 1420,490 6ScOi3y

1420 1F(1 “NK)Y 14214 142141422 GScO138
1421 WTHWF GSCO0139
RHO#RHONK 6Sc0140
WT(M)# WR GsCO14!

WT2 (M) # WT=WT (M) GScOt14?
TTD(IYHTS(I)=SMT |=RHO—-(TS(1)-TVI(I)) GSCcO143
TSUI+1Y#TS{1}~RHO GSCOtay

GO TO 49 GSCO145

1422 WT#WO GSCO146
WTH(MY# WC GSCO147
WT2(MY# WT=WT1 (M) GscOtus
RHO#RHOK GscOr49
IF(M=1E)40441,40 6ScO1s0

41 CTLDIHIWTIIMY+WT2(M) Y *CO /WT GSCO15)
GO TO 42 GscO0152

40 CTOLY#(WTIIMI®CRS(M+])+WT2(M)*CO ) /WT GSCO0!53
42 CT(I+1)Y#CT(1) GScOl154
1423 TTD(I)#TS(I)=SMTI1=RHO=-(TS(I)-TV(I)) 6SC0155
TS(I+ 1) #TS(I}~RHO GsCcOI56
GOT040 | GsCO157

492 WS{II¥WF-WPIN(M) GSCO158
TS(I)#THF GSc0i59
ClIY#CCF GscO160
WP{1)# WPINIM ) 6sCOl6!
WTH#WE GscOl62

WT I {M)# WR GsCOl163
WT2(MY# WT=WT (M) GSCOt64
TTD(1)#THF~TCF-RHONK—-ALPHAI GSCC165
HP(I)#0,.,0 6scOle6
SMT(I+Y#TCF GsCOl167

FTIGURE 8 (Continued)




412

419

422

gk

SMT2(1 J#TCF

RHO#RHONK

TS(I41)#TSt1)-RHO

IF(M ~1)50,5] 450

CTUIIH(WT I {M)+WT2(M) )y *CCF /WT
CTCI+I#CT (1)

GO TO 401

CTOIVA(WT I (M) #CBSIM)+WT2(M)*CO ) /WT
CTOI+IY#CT(I)

CUI+1)#C(TY
TVUI+I)#SMT(I+11+TTD(])
I 1#4

TAB#TV(I+|3)y+DTPDP( )
CALLDINTPL(TABSZ(1+]1)sDTBPR)
TS2C#TVI(I+|)+DTRPR+DTPDP (1)
IFCASSFTS2C~TS(I41) )/ TS2C=XPCT YL Tsb&l ] 9411
TTDUIIH#TS(I+1)-DTRPR-DTPDP{I)~SMT2(1}
GOTO4 0

11#2

CALLDINTPLI(TVII+|)sCPsHF)

HF#HF-200.

GscOtles
GSCO169
GScO0170
GSCO171
GSCO172
G5Cc0173
GSCOI74
GScOr7s
GsSCOI176
GSCO177
GscOl178
GsCOI179
GScO18n
GScOi181

GSCo183

Gscolss
GscCo186
GscO187
GSCO|88

HFC#1093e88-e5703%#TV(I+1)+1e2810E=4%TV(I+1)%#%2-,8824E~6*TV(I+1)%#3G5C0189

CALLDINTPLITS(I)sC{IYaHSI)

HS1#HS|-200,
CALLDINTPLITS(I+1)sC{I+]),HS2)
HES2#HS2-200,

WVII)#WS (1) #(HS|-HS2)/ (HF+HFG=HS2)
C2CH(WS{II#CUI)~-WVII)®CP) /IWS(T)=WVI(]))
IFCABSF(C2C~CUI41))/C2C=XPCT)I 4135412442
C{I+1M#C2C

GOT0410

WP I+ )#WP{I)+WVI(I)
CALLDINTPLI(TV(I)YsCPsHPI)

HP I #HP | =200,

CALLDINTPLI(TV{I+1)sCPsHP2)

HP2#HP2-200,

WSTI+1)#WS(T)-WY ()

QLN#(SMAQ* (TS(1)1-TA))/SUMA

QHEI) #WS (T Y *HS I —WS I+ y*¥HS2+WP ([ ) *HP 1 —WP{ [+ 1) %#HP2-QLN

I1#1
ARGH#SMT (I+1)=(TS(I1)=TS(I+1))%0,.5
ARGHSMT2(1)— (TS(I)~ TS(1+1))%0.5

CALL DINTPL{ARGSCT (I)sCPT!)
CALL DINTPL(ARGSCT(I+1),CPT2)
CPTHICPTI#WT 1 (M) +CPT2*WT2 (MY ) /WT
SMTCI)#SMT I+ 1) =QHIT )/ (WT*CPT)
SMT 1 #SMT (1)

DELA#TS(I)=-TS{I+1)
AMBDA#QH( 1) /WV (1)

CPSHWV () *AMBDA/ (WS(T1)*DEL)
IFCI-=NK)42] 9421 ,428

SUMZ I #WV(1)+5UM2

SUM24#CPT* (SMT2 (1 )=-SMT(1))+5UMp4
SUM26#SUM26+WV (1) *AMBDA
SUMGHA#SUMQH+QH (1) #WV (1)
SUMALP#SUMALP+TS{I+1)=TV{I+1)
IF(I-NK) 49944224499

WPNK#SUM2 |

CPTNK#SUM24/( TCF-SMT(NK))

FIGURE 8 (Continued)

GScOt190
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GSC0202
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GSC0205
GSC0206
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GScb211
GSc0212
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428

499

431

497

95

AMBNK#( SUM26 ) / WPNK
CPSNKH#AMBNK®*WPNY/ (WF* (THF=TS(NK+1)1)
ACPSNK#AMBNK / CPSNK

ACPTNK#AMBNK /CPTNK

5NT0499

SUM2 I #SUM2 | +WV (1)
SUM25#SUM2E+CPT®(SMT2(1 )~SMT(1))
SUM26#SUM26+WV (1)  *AMBDA
SUMQHANH (T y#WV (1) +SUMGH
SUMALPHSUMALP+TS(I+1)=TV(I+])
CONTINUE

WPN#SUMD |
CPTK#SUM25/ (SMT2 {NK+|)=SMT(NTOTAL))
AMBN#SUM26/VPN
CPSN#AMBN#WPN/ (WF=* {THF -  TSINTOTAL+|)))
ACPSN#AMBN/CP SN

ALPHAIHTS(2)=Tv (2)

SUMQH#SUMQH /WPN
ALPBAR#SUMALP/TNTAL
2€

11#2

CALL DINTPL(THF sCCFsHCFTH)
IF(IE=1)192)

CALL DINTPLI(TCF,CNsHCOTCF)

CALL DINTPLITVI(1)sCPsHCPV])

CALL DINTPL(TCF,CEsHCBCF)
CPBT#(WF*(HCFTH-HCOTCF )+WPIN(M)* (HCPV)-HCFTH)
| +WR* (HCOTCF-HCRCF ) )/ (WF*{(THF-TCF))
GO TO 4990

CALL DINTPL(TCFsCCFsHCOTCF)

CPBT# {HCFTH-HCOTCF)/ (THF-TCF)
RETURN

ZND

FIGURE 8 (Continued)
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1004

1005
10Ue
1Cc07
1008

12009
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LABEL

SUBROUTINE SUBAJ(CDSRATEINsAJ)}
[F(CD-80.0)1000,1001,1001
AJTSH#I 402~1425%CD* | « DE-4

GO TO 1002

AJTS#1.01
[F(CD-200.0)1003,100451004
AJCT#14113-0.0165%CD/100.0
AJSD#160629-0e349E-3%CD+0,9300E~6%CD*%2
GO To 1005

AJCT#1,.,08

AJSCH#1,03
[F(CD-40.0)100641007,1007
TIME#12.0+12,0%-D/40,0

GO TOo 1010
IF(CD-200.n0)!1008,1009,1009
TIME #2440436.0%(CD-40.0)/16040
GO To 1010

TIME#48,0

AJIC#1.0+0.0375%#T IMEXRATEIN
AJHAITSHAJSDHAJCT*AJIC

RETURN

END

FIGURE 8 (Continued)
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LABEL

SUBROUTINE OUTPUT
COMMON XY sW

COMMON DATAND
DIMENSIONX(150,54),Y(150)
EQUIVALENCE(II,II)

EQUIVALENCE (Y(1)ysCR) s (Y(2)sRP)» (Y(3)sHCI) s
1Y (4)sCCl)y (Y(5)sPCRI) (Y(6)sPCE1)> (Y(T7)sPCBHI)
2(Y(8)sPCMI ) s (Y(9)sPMCI ) (Y(EO)sSITEL)s (YCH1YSWAIT )
3LY(I2)ES ) s (YUI2)sEAT) (Y{14)sBHCI)s (Y{15)sVPCl)y
4{Y(16)sEEC]) (YCIT)s0CH) (Y(18)sSCMI)sy  (Y(19)sCIRCI)
S5(Y{2C)sDEAl), (Y{21)sTCIH)

EQUIVALENCE (Y(25)sG) (Y(26)sTOTAL)Ys (Y(27)sTSTEAM),
1EYL28)sTHF ) (Y(29)T0)> (yi30),TA)» (YU(31)sC0O) >
21Y(32)1sCPyy (Y(34),P),
3(Y(36),Q)

EQUIVALENCE (Y (40)sFFHL) » (Y(41)sCAPF)s (Y(42) 9SMALLE}»
1{Y(43)sHD) (Y(44) 9HR ) » (Y(45)sHE) (Y(46) sHH ) »
2{Y(47)sHBL) (Y(48)sHPR) s (Y{49)sSMALLD) s (Y(50) sSMALLB) s
3(Y(5])9sSMALLP ) (Y(52)sSMAPPP )y (Y (53) 4SMAPPH) s (Y(54)sSMAL)
4(Y(55)sSMA2) (Y(56)9A2) (r(57)9A4) {(Y(58)sRATEIN)
5(Y(59),TP)

EQUIVALENCE (Y(T5)sPN)>s (Y{76)sRPN)» (Y(77)>ALPBAR) »
1(Y(78)sBAROM) » (Y(79)9TB)> (Y{80)sTCF)» {(Y(81)sAMBN) »
2(Y{82)sCSURP ) (Y(83)9ACPSNYs (Y(84)sACPTNK)s{Y(85)sUBPH)»
3(Y(86) 3P0 (Y(BT7)sWX) {Y(88)sWR) > {Y(B9)sWC)y
4(Y(90)9WB)9 (Y(9[)’WY)

EQUIVALENCE (Y(100) 9SH) » {(Y(101)sSE) {(Y{102)9s5R)»
1Y {102)9sBIKTH) » (Y(1Ug4) 9PIKTEYs (Y(105)sBIKTR)Ys (Y (| 06)sVH)
2(Y(107)sVEY s (Y(108)sVR) » (Y(109)sDOH)s (Y{][0)sDOF )
3(Y(1[1)YsDOR)» (Y(112)sDIH) > (YU 13)sDIEYs (Y(i14)9DIR)
4{Y(115)9RH) s (Y{116)sRE) (Y(]17)9RSR)Ys  (YU{118)sRHONK)
5(Y{(119)sRHOK) » (Y{(120)s4F) (Y(122)9WO) »
6{YL1Z23)sNK)>» (Y{124)sNNK)» (Y{125)sUBARH) s (Y(126)sUBARE) »
TLY{(127)sUBARR)Y s (Y(128)sAH) » (Y{129)sAE) (Y{130)sAR) »
8(Y(131)sHLH) (Y(132)9ELE ) (Y{133)sRLRYs (Y(134)9sHN)S
SUY(I35)sENE) s (Y [36)sRNR)s (Y371 sHBH)s (YLI38)sHFE) s (Y (139)sHFR)

COMMONNTOTAL s TSsTHF s TOsCOsCPsCR sV sGs SMAPP s SMALLD s SMALLE sDOsDI »

{HsSMALLBISMALLP s SMAIT 4SMAZ 3P sQsyERR eI s JJsKK
COMMON HP sCTsCsOHsSMT o TTARLEs TTDsTVsWP s WS WV

COMMCN DELSTsDELCTsCBIRHOsSUMQH s TBsTCFsTKsTOTAL s T s WBsWC sWF s WO

I WPNsWR s AMBDA

COMMON AS sSLSs UBARs OM s HOs HIs TVTT, Z

COMMON TAU, CCF 3 NK s PNKsRHOK sRHONK s ALPHA 1 s ACPTNK s CP TNK »
FACPSNsCPTKy ACPSNK » RHONK

PUTONO!
PUTOOO?2
PUTOOO3
PUTOROG
PUTO0O0S
PUTOONG
PUTODOY
PUTO008
PUT0OO09
PUTOO!0
PUTOO Y
PUTOO12
PUTO0!3
PUTQOO0 4
PUTOD1S
PUTODI6
PUTO017
PUTOD!8
PUTOO!19
PUTO020
PUTO021
PUT0022
PUTD023
PUTOO24
PUT 0025
PUTOO?26
PUTO027
PUTOD28
PuTO029
PUTO030
PUT 0031
PUTO0032
PUTO033
PUTOO34
PUTO035
PUT0036
PUTCO37
PUTO0D38
PUTO039
PUT 0040
PUTOO041
PUTONG2
PUT0OD43
PUTOOG44
PUT0OO45

DIMENSION TTABLE(20),WS(100)sTS(100)sC(100),swP(100),TV(100)sHP(100PUTO04E

1)sCTCI100),TTDC(100)s SMT(100)
DIMENSION WV (10D),QH(100) »CFM (100

DIMENSIONAS(100),StL.S(100y, UBAR(100)sOM(100)sHOC100),

ITVTT(103),2¢100)sHI(100)
COMMON CPSNKs AMBNs AMBNKs HFGs CPTy Cls ALPBARs SMT2
1 9R 9 SsHRsHE s HH PI
COMMCN CFMy HCL,ECsCPSNyCCs
| AT 9sA2sPCDsPCPMCsPCPRIPNIWIDTH, SUM21
25UM229SUM24sSUM26 9 SUMALP s TCs TSTEAMSWPNK  sWX s WY
DIMENSION SMT2(100)
COMMON DIiH, DOHs AIlHsA2H
[ H{Hs BHCs AH, PCH,UBARH, UBPH, HN, NH
COMMON SUMNs SUMASs SUMLSs PR 4BIK sNITER

FIGURE 8 (Continued)
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COMMON BIvxTE, BIKTHs DnEs DIE, SEsVE, BAROMs POs SHs VH
COMMONHC T sHC2,CC 19 CC29PCR1 sPCR23sPCE! 4PCBHI sOCBH2 yPCM! sPCM23PMCI

PUTCO67
PUTOO6 !

IPMC2s55C1955C25=CIsEC23VPCI sVPC2sEEC I sEEC24BHC| 9BHC250C 1 s0C2sSCMI ,PUTO062

ZSCNZ’TCC|’TCOZ’TCI!TCZ9HD9HBL,HPR’CAPF9AJ’XMoE9A3’A4’A59A6’A7’A89

3 A9SPCE2sCAPI [ sZAFI2,CIBCt+CIBC? s AP, CSUBP
COMMONRHSRE 5P RT
COMMIN EBEL s XCR s RP

DIMENSION FREL{100s6)
CCMMOGNDORSDIRIBIKTRISRIRSRsVR s TAsFF s HFE s HFR s HBH

I s CFMWZ s CFMWV s HS »HV s FFHL s SUMA 3 SMAQ QLN s AEsARSELE sRLRyENE s RNR
2 »XRP sU3ARESURARRSIRPNsSSF ¢SSFI
DIMENSIONCFMWZ{ t5G0)sHS (100 s CFMWV (100)

1sFCUT 120y sDHOUT ¢ 00)

COMMONXTB ORI TE
COMMONSTITESSITF I sSITE2sWATITsWAITI sWAIT2sESIESTPES2

IEASEA| $sEA?

COMMON PO3,HS | 3PMCsEEC,VPCs CIRC
COMMONACID» TNACDY s CLORINSCAUSTC 3 DEFOM
COMMONACACIDsFACIDsWTsWTRAY SRESTM

i ’ AT’FEyFHyFR,HZ,POI,POZZ,POZ,PSTA]9RHOE,RHOR’RHOH,CHRIS
2sROE

COMMONTP s A1 OsWCO s UTHESATHE s THEL » THEN » THEHT » CTHE! sCTHE2 s

I CTHE3sPCTHE | s PCTHE2 s THEK s THES 9y THER s SMALLR s THERC s THEF T s CTHE &4 s VTHE
2 »BOBH»FMOD»20BDHsFOUT s DHOUT s FBOB | s FBOR2 s FBOB3sFSTAR! sFSTAR2 »
3FSTAR3 sBOBACSRORFA

COMMCN DEACSTsDFEA29DEATsDYEAR s DKGAL sRATEIN

I sWPLsCSLTRP

COMMONVVEV s TRAYFL s WBSs TRAYWDSRESIDT,
{TSTHsFREBD,AMCD Js ALEV s TWFASSPL sBDEPH,

2CTASHST  SESHELLsRSHELL »CSLTBH,SMAPPP »SMAPPH +SSF2
DIMENSICNVVEV(1J0) s TRAYFL {100),WBS(100) »

ITRAYWD( 1UD)»RESIDT( 100y

| s ALPHA( 10D

COMMON PV 3sAsORHTsDELP»DENBR sCOEFA

DIMENSION PV(100)sA(100)sORHT(100),DELP{00),DENBR(00)
COMMON REASIZSREACST,TOELECsTURCSTsCAPI3,RETUB2sRETUB| s THERM
COMMON WP SsRSSWPINsCBSsTBS, TOSyANS s THS s WBE sWPESEsIEs ALPHA

| 3 SUMWP

COMMON CBF 4RPESTRE »SSF|

PUTC0s3
PUTDO64
PUTCO65
PUTOD66
PUTONG7
PUTGD68
PUTO069
PUTDO7D
PUTOO7!
PUTACT?
puUTO073
PUTOO74
PUTOO75
PUTOC76
PUTOO77
PUTO0O78
PuUTOO079
puT0083
PUTOOS8 I
puUTOO082
pPUTON83
PUTO084
PUTO085
PUTCO8s
PUTOO87
PUTOUS8S
PUT0389
PUTGG9D
PUTOO0G
PUTO092
PUTO093
PUTO094
PUTO09S
PUTOCSE
PUTONS7
PUTO098

DIMENSICN WPS{25)9RS(25)yWPIN(25)sCBS(25)sTBS(25)sTOS(25) 3ANS(251,PUTO09S

ITHS(25)

DIMENSICN PODEL{25) sHREC(25) 9POREC(25) syWOS(25) yWFS({25) sHSUB{25) »
I ELES(25)sRLRS(25) sWRS(25)3sHSIS(25)

2 sAES(25) sVOLMS(25)sARS(25)

[sHLHS(25)

COMMIN ARSHELESSHREC,HS|S9yHSUBsPODEL sPORECsRLRSsVOLMS
IWFSsWOSsWRS s AMBDASSPOCST ! sPOCST2 s SUMLE » SUMLR s SUMPOR s SUMWR » WTME »
2WTMR S AES

I s HLHS

COMMONTOE s HDEL POBLDyVOLM,HMKUPvPOMKUP,WZZQPOPRD)AMSCl)AMSCZ)
ICDsDEACS!} sDEACSZ s PMCFLO s PMCPO

COMMON UDEAHP s UDEAWMSUINTAK s UNARAE s UNARAR s UNARHT s UNCHEM
FUNDRVE sUNELCT s UNMAINsUNMSCL s UNOPR s UNPIPE y UNPUMP »

PUTOICDO
PUTOIC!
PUTOI02
PUTOID3
PUTOIZ4
PUTO105
PUTO! e
PUTOI07
putOICS8
PUTO10OS
PUTOIID
PUTOI 1
PUTO1 12

2UNSHﬁT,UNSITE9USHELN;VOLUME,WBLOWvWMAKUP9WPROD,WPUMP’WRECOV9WREJCTPUTD|!3

DIMENSION PS(25),Q5(25)sTCFS(25)

DIMENSION RHOKS(25) 9RHONKS(25) sBAROMS(25) sWCS(25) sNKS(25) s
TENES(25) sNNKS(25)sRNRS(25)sUES(25) yJRS(25) sWBSU(25) yUBARA(25)
COMMON RHEOKSsRHONKSsPSsQSsRPSsTCFSsBAROMS s WCS s NKS

COMMON ENES»NNKGsRNRSSUESSURS  sWBSU SUSHELV s APLANTsATOTsUBARA

FIGURE 8 (Continued)

PUTOI 14
PUTCI 15
PUTO1 16
PUTO) 17
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COVMMON DTPDsCL pPUTOI O
COMMON TOTALR
COMMON CTUBEE»CETSEsCTUBERSCETSR9CITSESCITSRsCDITSSCDETS
DIMENSIONCTUBEE(25)sCETSE(25) »CTUBER(25) sCETSR(25)sCITSE(25)sCITSR40250001
1025)
Cer¥###%xYORK TYPE DEMISTER
COMMON UMAX, SUMDMAs DTPDPs COSTDM
COMMON UALPSDTPDPS
COMMCN AREADMsDPTDMsDTDMs CPRODsWIDDM
DIMENSION AREADM(180)sDPTDM(100),DTDM(100),CPROD{100)sWIDDM(|00)
1 sDTPDPS(100) HDTPDP(100)s SUMDMA(25)
COMMON YDTPD
DIMENSION YDTPD(8,100)

COMMONDPREN
DIMENSION DPREN( 100} PUTOI20
NN#NTOTAL PUTOI 21
NNK#NN-NK PUTO122
IF(KK) 192! PUTC!32
| WRITE TAPE 7» (IsTTDUI}sCTUI)sClI)sClI+1)sQHIT) PUTO133
JUBARCI)sHIC(I)sHO(T ) 9OMIT ) sASUT ) sSLSUTI)sZ(I)sI#1sNTOTAL) PUTCI34
WRITE TAPE7» (TsWVIT)sWSIT4+1)sWP(I+1)sTVII+1)sTS(I)» TSPUTOI35
FCI+1)9SMTUT)sSMT2(T }sCFMWVITI)sCFMWZ(T)sI#1sNTOTAL) PUTCI36
WRITE TARE 7> (1sVVEVII)»TRAYFL(I) s TRAYWD(I)sRFSIDT(I)s PUTOISO
I1PV(I)sDELP{I)sDPREQII)sA(I}sALPHA(I)sYDTPD(KKsI)sI#IsNTOTAL)
15 RETURN PUTO1S52
2 IF(ORITE) 5516915 PUTC!53
16 TI#IE PUTO!54
REWIND 7 PUTOI55
REWIND 8
DO 3 K#IsIE PUTOI56
WRITE OQUTPUT TAPEG69s4s11 PUTC!157
4 FORMAT(THIEFFECT 5X I5) PUTO158
NTOTAL#ANSI(II) PUTC!159
WRITEQUTPUTTAPEG, 212 PUTC!60
212 FORMAT({6HOSTAGE 2X 3HTTD6X2HCTS5X2HCI6X2HC2 I 0X2HQAN PUTOl6
19X4HUBARS X 2HH1 6 2HHO7X2HOM9X2HASTX2HL S6XTHTUBE NO PUTOl62
2/1H ) PUTC163
213 FORMAT(6HOISTAGESX2HWVI4X3HWS2 I 3X3HWP210X3HTV25X 3HTSH 5X PUTCI 64
13HTS25X2HT I6X2HT 23XSHBRINE CFM  3X 9HPROD CFM /H ) PUTO165
READ TAPE 7o (IsTTDUI)9CTUI)»CCIY)sClI+})sQH(TI) PUTO166
JUBAR(I)sHI(I)sHO(L1)sOMUT)sASIT)sSLS(IIsZ(I)sI#|sNTOTAL) PUTOI167
WRITE QUTPUT TAPE 92109 (T »TTD(I)sCTCI)sClIYsClI+1)sQH{T) PUTO 168
JUBARCTI ) sHI(I) sHO(IYsOM{T ) sAS{I)sSLS(II»Z{TI)sI#1sNTOTAL) PUTCOI169
WRITE OUTPUT TAPE6 4,11 PUTOI70
WRITEQUTPUTTAPES,213 PUTOI171
READ TAPE7» (ToWVII)sWS(I+1)sWPII+1)sTVII+1)sTS(I)s TSPUTO172
1CT+1)sSMTUT)sSMT2(1 ysCFMWVII)sCFMWZ(T) s I#1sNTOTAL) PUTO173
WRITE OQUTPLT TAPE9s 211 s (I sWVIT)sWSUI+1)sWPITI+1)sTVII+1)sTS(I)> TSPUTO1 74
JCI+1)sSMT(TI)sSMT2(]1 Y9sCFMWVI(I)»CFMWZ (T} sI#1sNTOTAL) PUTOL175
210 FORMAT (14 3sF8eb9s3FBeD5sE16eB9uFB8a29E14eb69FBa39El4ob) PUTO!76
211 FORMATI(I493E164895F8429 2E14e6) PUTOI77
READ TAPE 7» (IsVVEV{I)sTRAYFL(I)sTRAYWD(I)sRESIDT(I)s PUTOI78
[PV(I)sDELP(I)sDPREQII}sA(I)sALPHA(I) sDTPDPS(I)sI#1sNTOTAL) PUT
WRITE QUTPUT TAPEGs&s]1] PUTOI80

WRITE OUTPUT TAPE 9921 s{IsVVEV(I)»TRAYFL(I}»TRAYWD(I)sRESIDT(I)y PUTOI8]
1PV(I)sDELP(1)sDPREQ(I)sA(I)sALPHA(I),DTPDPS(I)sI#!,NTOTAL)

21 FORMAT(24HGONE LEVEL OF ONE MODULE /7Xx 10HVAPOR VEL 2X SHTRAPUTCI183
1Y FLOW 3X IJHTRAY WIDTH 3X 8HRES TIMEI6X 4HDELP 8X 4HDELP/ PUTCI84
| 6H STAGE 3X 6HFT/SPUTO185

FIGURE 8 (Continued)
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2EC 6X 8HLB/HR FT 6X 2HFT 7X 3HSEC 10X 2HPV 6X9HAVAILABLE 4X

IBHREQUIRED 8X IHA 8X S5HALPHA 2X 4HDTPD
JIH /(149F 12463E140692F 1 1ab634E12e59FB8a33F542))

3
IF(UMAX) 124851412
12 TF(UALP)5485145
5 READ TAPE 85 (IsAREADM( 1) sDPTCM(1)sDTDM( 1)

ICPROD(1)sWIDDM( [} s I#|sNTOTAL)
WRITE OUTPUT TaAPEGs4sl]
WRITE OUTPUT TAPE &5 1404
WRITE QUTPUT TAPE 6514035 (I19sAREADM(1)sDPTDM(1)sDTDM(I),
I CPROD(I)sWIDDMIT)sI#IsNTOTAL)
1403 FORMAT(I655E1648)
14d4 FORMAT(6H STAGE 5X 7HAREA DM 12X S5HDPTDM (12X 4HDTDM 12X
I 5HCPROD 12X SHWIDDM )
851 IT#II-t
3 CONTINUE
RETURN
END

FIGURE 8 (Continued)
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LABEL
SUBROUTINEBNOPR({TsCsBPR)
Al#041014380FE~1

A2#0e1021815E+2

A3#-.6386588FE~4

A4#0.6118005F—1

AS#0.8809554F + |

A6#042386759E~6

AT#0e2214495E—4

ABH#C, 1714722

A9#DW7I173776E+2
AlO#Ds1170617E-C

Al 1#0.1042795E-6

Al2#043620461

AI3#Ne7823281E-4
Al4¥-,5218751E-6
IF(C-0,12)500,4500,50
IF(C~0.02)1003,1000,10

CX#e02

GOTC20

CX#C

CONTINUE

BPX#A I +A2*CX+AZ T +AL#CX%#T +ASHCX%%2
I HAEHT X2 L ATHCXHTRH2 LAGHCX*X2#T
2 HAGHRCXFFI+A|IOHT#%3+A | | 2CXHT %%#3
3 +AI2HCXHEIHRT A 3RCXHH2#T #%2
G +ATGFCXEH2HRT %2
IF(C-0.02132,300,300

BPR#BPX

GOoTC40

BPR#C*BPX/ .02

GOT040

CONTINUE

Al#—o 16441403E 1]

A2#e3791963E2

A3#41081565E~1

ALH~41253869

AS#—-e 1679212E3

Ab#H~ e t4BE6NSEE ~4

ATHeT7590168E~3

AB#e1200749E 1

A9H#e4579313E3

AlDO#.4010406E~7

Al 1 #~e439359E~¢

Al2#-4,1505255E
Al3#-e3665256E-2
Alu#e | 280709E~5

AlS5#,5852867E-2

Al6#T

CX#C

BPX#AI+A2# CX+A3STHALRCX#T+ASHCX ¥ 2+A6*T #%2
| +ATHCXHT##2 4 ABRCX X #2#T 4 AGHCX ¥ %3 4A | D% T 234
PATI*CXHTHH LA | 2FCXHHIHT LA ) IRCXHAZHTHR2 4 A GHCXHH2 ¥
ATHEBLAORCARRZHT # % 2+A T EHCXH X2 2T %%3
BPF#BPX

RETURN

END

FIGURE 8 (Continued)
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BPRODE9
BOROOIN
BPROOY !
BPROCI2
BPROTOI[3
BPROOI4
BORONIS
BRPROOI6
8PRODIT
BPROOIS8
BPREODI9
BPR0O0O20D
8pPRO02 |
BPROJ22
8PR0O023
BPROOZ4
BPROO25
BPROO26
BPROD27
BPROO28
BPROG29
BPROO3O
BPROO31
BPRCO32
BPROO33
BPROO34
BPROO35
30R0036
ApPROO37
8PRON38
BpRON39
BRPROO40
BPRODG |
BPROC42
BPROO43
BPRODG4
BPROO4S
B8PROC4s
BoRO047
BOPR0O048
BPROD49
BPREOSN
BPROCSK !
BPROOSBZ
BPROC53
BPROCS54
BPROO55
BPROOSe
BPROOS7



791

790

798
799
797

792

102

L
ESSEOUTINE SMAP (WPLyCSLTUBSRATEIN)»SMAPP)
IF{WPL-CSLTUB) 790,791,790
SMADP#D L0
Go To 792
TERPH#WPL/CSLTUR
SUMI#0,0
ITERPH#TERP
IF(TERP-FLOATF(ITERP)) 7997984799
ITERPH¥ITERP~I
DO 797 1#IsITERP
SUMI#SUMI+ (| e O+RATEIN)Y #% (WPL=FLOATF (1 )*CSLTUB)}
SMAPPHRATEIN#SUMI/ ({1« O+RATEIN) #%¥WPL—1,0)
RETURN
END

FIGURE 8 (Continued)
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LABEL

SUBROUTINE DINTPL(ARGsARUsAXY)

COMMON 11

EQUIVALENCE(II»II)

ERR#(D 0

T#11

SAVETH#T

SAVECHC

CHARY

TH#ARG

GOTO( 192974955697 ) 511
XX#({1e~C)Y/188)/({1e=C)/184+C/58445)
CP#~e12512372E1+422664212E | #XX

AXYHCP

GO T0O 13

11#2

ENTHALPY OF SALINE SOLUTION RANGE OF DATA WAS 0O - 24 PERCENT
CONCENTRATION AND 40 - 300 DEGREES FARENHEIT.

2 XX#({1e=C)/ 181/ {1a=C)/18e+C/58445)

H#200e+e | 100045564 —422560686E4%XX+a | |22T2T6EL*XXX#%?

1 —ei25123T2E1#T+4,22664212E 1 #XX*T

AXY #H

GO TO13

I1#4

BOILING POINT ELEVATION FOR SALINE SOLUTION « RANGE OF DATA WAS
2 ~ 28 PERCENT CONCENTRATION AND 77 - 392 DEGREES FARENHEIT.

4 CALL BOPR(T,CsAXY)

G0TO 10

11#5

DENSITY OF SALINE SOLUTIONe RANGE OF DATA WAS 0 - 26 PERCENT
CONCENTRATION AND 40 - 300 DEGREES FARENHEIT.

ARY#62eT0T172+49,364088%#C~443955304E-2#T
1-e3255466TE- I #C*#T- e 4607692 |E-4%T*%2+,63240299E-4
2ETRAEDXC

GOTO 10

I1#6 THERMAL CONDUCTIVITY OF SALINE SOLUTIONe RANGE OF DATA

0 - 24 PERCENT CONCENTRATION AND 40 - 300 DEGREES FARENHEIT.

AXYHR(e3015791344697989E-3#T—, |2506E-5%T*%2

~e2CT2E~10%T##3)#(~« 1687109%C+1,)

GO To 0

1T#7

VISCOSITY OF SALINE SOLUTIONe RANGE OF DATA WAS O - 24 PERCENT
CONCENTRATION AND 40 - 210 DEGREES FARENHEIT.

R#T+459469
AXYHEXPF(~10e4592566+s4606532E-2%R~114591155%C
I+e 12602329E- I #C*R+4759.5941/R+3863.7378%C/R)

10 CH#SAVEC

T#SAVET
RETURN
END

FIGURE 8 (Continued)
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* LABEL
SUBROUTINE DEMIST (M)
Cor*xa%tYORK TYPE DEMISTER
COMMON XY oW
COMMON DATANO
DIMENSIONX(15054),Y([50)
EGUIVALENCE(IIs11)

EQUIVALENCE (Y)Y »CR ) s (Y(2)sRP)» (Y{3)sHCI1)
1(Y{4)9CCly (Y{5)sPCRI) (Ylg)YsPCET ) (Y{7)sPCBH] )
2IY{BIsPCM1 ) (Y(9)+sPMTI1) (YLIGYsSITEI) s (YUL 1 YsWAITH) s
3LYLI2)9ES Y (Y(13)eEAL Y (Y143 4BHCY) s (YCis)sVPCY)
LIY{I6)eEET ) (Y(17)190C1) (Y{18)sS5CMI ) IYUI9)9CIBZ1 Y
5(Y{(22)sCEA] ), (Y(21)19TCH)

EQUIVALENCE (Y{25)19G) (Y{26),TOTAL)s ‘Y/273.TSTEAM)»
J(Y(28) sTHF ) » (Y{29)sT0) s (Y(30),TA)» (Y(31)sCD) s
2(Y(32)sCP )y (Y(24),P)y
3(Y{36),Q)

EQUIVALENCFE (Y(40)sFFHL ) » (Y(41)sCAPF)» (Y(42)9SMALLE) s
1{Y{43)sHDY» (Y{4a4)9sHR ) (Y(45)sHE) s (Y{46) 9HH) »
20Y{4T7)9HBL Y (Y(48)sHPR) » (Y{49)sSMALID) s (Y (50) 9SMALLB)
3{Y(51)sSMALLP)» (Y(52)9SMAPPP s (Y(53),SMAPPH)Ys»{Y(54)3sSMAL ]
4({Y(55)9SMAD ) (Y{56)9A3) (Y157)ysA4) {(Y{58)sRATEIN)»
5(Y(591,TP)

EQUIVALENCE (Y(75)9PN}>s (Y{T76)sRPN)» {(Y{77)sALPBAR) »
1IY(T78)9sBARNOM) » (Y(79)sTR ) (Y(sU)ysTCF) s (Y(81)saMRN)»
2(Y{82)sCSURP)» (Y(83)sACPSN) s (Y(BL)sACPTNK )9 (Y(85)3URPH),
3(Y(86)sPC» (Y(87)sWX)o (Y{88)YsWRY s (Y(89)sWC) s
4(Y(90),WB) (Y{91)sWY)

EQUIVALENCE (Y{130)9SH) » (Y(1011sSE)> {(YL102)9S5R) s
JEYUTO3)9BIKTH) » (Y(104)sBIKTE)s (Y(105)sBIKTR) s (Y{10g)aVH) s
2(Y(187)9VE) (Y{(108)9sVR) (Y{JU9)y9sDOH)Y » (YL 10)s0D0E ) s
3(Y(111)sDORYS (YCIT12)9sDIHY» (YUIE2)YsDIF ) (YL 14)sDIR)
4IY(115)9RH) (Y(116)sRE) s (Y{117)9RSR) (Y1 18)sRHONK 1
SIYLT119)9RHOK) » (Y(120)sWF)» (YU122)9W0) s
6(Y(123)sNK)» (Y(124)9NNK)» (Y(122)sUBARH) s (Y{i26)sUBARE)
TOY127) sUBARR ) » (v(128)135AH) (Y{129),AE), (7(130) AR}
8(YL131)sHLH) (Y(132)9ELE) (Y(123)sRLR)» (Y{134)sHN)>»
GUYLI35)sENE) s (Y [36)sRNR)Y s (Y I37)sHBH) s (Y{138)9sHFE)s (Y (129)y4FR}

COMMONNTOTAL s TSs THF 9 TOsCOsCP s CR sV sGsEL s SMALLDsSMALLESDCsD1y

IHy SMALLB» SMALLP s SMAI 3SMA2 4P sQsERR S I 4 JJsxK
COMMON HP s CTsCoQHsSMTHTTARLES TTDsTVaIWP s WS sV

COMMON DELSTSsDELCTsCBIRHO»SUMQH s TB s TCF s TKsTOTAL s ToWBsWC 9 WF s WO

I WPNsWR s AMBDA

COMMON AS »SLSs UBARs NM s HQOs HIs TVTT, Z

COMMON TAU,CCF3NKsPNKsRHOK s RHONK s ALPHA I s ACPTNK s CPTNK o
IACPSNsCPTKy ACPSMK s RHONK

STAO0O!

STAQ0O0s
STAQOQ0O6
STAOQO07
STAOODOS8
STAQ009
STAQDIO
STAOOI 1§
STa0012
STA0013
STAODt1 4
STA0Q15
STaO0Q016
STAQQ17
STACDI8
STADC9
5TaA00240
STADO21
STAOQR?2?
STAQD23
STAOO24
STACO2s
5STAQO2%
STADDRZ7
STAOO28
STABQO29
STA0030
STa003 1
STa0032
5TaB033
STAGOR
STaArCgss
STAQG3s
STAGDZ27Y
STACO38
5TA0039
STAQG4G
STA0041
STADO42
STACO43
STAOD44
STADOD4S
STAOQ46
STAQ247

DIMENSION TTABLE(20)sWSCITC)sTS(ICO)»CE100)»WPIC0)»TV(I00) sHP {100STAGC4S

1)sCTCI00) s TTDC1I0Y s SMT (120
DIMENSION WV(100),QH(100) s CFM( 100 )

DIMENSIONAS(103)+SLS(100), UBAR(100),0M(100),HO(130) s

JTVTITC100),20130),H11(100)

COMMON CPSNKs A[IBNs AMBNKs HFGy CPT, Cl, AL PBAR, SMT2
I yR S sHR9HE y HH yPI

COMMON CFM, HC9ECICPSKsCCy

! Al sA29sPCDsPCPMCyPCPRIPNHIWIDTH, SUM2 1 s
25UM22 9SUM24 s SUM2 6 s SUMALRP s TCs TSTEFAMsWPNK sWX s WY
DIMENSION sMT2(100)

COMMON DIH, DOHs AIH,AZH

[ HLHs BrHCs AFs PCH» UBARHs URPHs HNs NH

FIGURE 8 (Continued)
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COMMON SUMNs SUMASs SUMLSs PR sBIK
IsNITER
COMMON BIKTEs BIKTHs DOEs DIE, SEsVE, BAROMs POy SHs VH
COMMONHC T s HC29CC 1 s CC29PCRI1 sPCR2sPCEI sPCBHI sPCBH2 9sPCMI sPCM23sPMCi

I1PMC2 9SSCH9SSC24ECIsEC23VPCIsVPC29yEECI sEEC29BHCT »BHC250C15,0C2,S5CMI

2SCM2sTCOI 9TCO2+sTC 1 9TC29HD 9y HBL sHPR S CAPF s A s XMoF s A3 9ALsAS sA5 9 AT sAB

3 ASSPCE2sCAPI 1 sCAPI2,CIRC{sCIRC2 sAP,CSUBP
COMMONRHSRE  H»CPRBT
COMMON EBEL » XCR s RP

DIMENSION EBEL (1080+6)
COMMONDORsDIRsBIKTRsSRsRSRsVR s TAsFFsHFE sHFRyHBH

| sCFMWZ s CFMWV s HS s HV 9 FFHL s SUMA 3 SMAQ QLN s AES»ARSELEsRLRSFNEsRNR
2 sXRP »UBARE sUBARRIRPN»SSFsSSF I
DIMENSIONCFMWZ ([ 00)sHS(180) s CFMWV (100)

FsFOUT(103),DHOUT ( 100)

COMMONXTB,sORITE

COMMONSITESsSITEI sSITE2sWATToWATTI s WAIT2sFESsESI9FS2,
lEASEAISEA2

COMMON PO3sHS | sPMCsEECSVPC,H»CIBC
COMMONACIDs TNACDY s CLORINSCAUSTCH DEFOM
COMMAONACACIDSFACIDsWTsWTRAYSRESTM

| s ATsFEsFH,RsH23PO| sP0O22 sPN2sPSTAI sRHOE s RHOR 9RHOH s CHRIS
2sROE

COMMONTP s A10sWCOSUTHE»ATHE s THEL s THEN s THEHT » CTHE | yCTHE2

1 CTHE3»PCTHE | s PCTHE2 s THEK s THES s THER s SMALLR s THERC s THEF T s CTHE 4 9 VTHE
2 sBOBHYFMOD»BOBDHsFOUT s DHOUT s FBOB! s FBOB2sFBOB3sFSTARI 3 FSTARZ S
3FSTAR3 »BOBACSBORFA

COMMON DEACSTsDEA2sDEAI1 4DYEAR,DKGAL sRATEIN

| sWPL»CSLTUR

COMMONVVEV s TRAYFL sWBS»TRAYWDIRESIDT,

| TSTHs FREBD s AMOD'J» ALEV s TWFASSPL »EBDEPH,

2CTASHST HSESHELLsRSHELL »CSLTBHsSMAPPD,SMAPPH ,SSF2
DIMENSIONVVEV(100) s TRAYFL ({1001 ,WBS(100) s

I TRAYWD( I0D) sRESIDT (100}

| s ALPHAC100)

COMMON PVsA,0RHT sDELP»DENBR ,COEFA

DIMENSION PV{100),A(100)s0RHT(100)sDELP(1C0)DENBR{ICE)
COMMON REASIZsR=ACSTHTOELECsTURCSTCAPI3,RETUBZsRETUBI s THERM
COMMON WPSyRSsWHINsCBSsTBSsTOSsANS s THS s WBE 9 WPEsEsIEs ALPHA

1 s SUMWP

COMMON CBEsRPESTBE sSSF!I

DIMENSION WPS({27)sRS(25) sWPIN(25)9CBS{25)sTBS(25)sTOS(25)3ANS(25)

FTHS(25)

DIMENSION PODEL(25)sHREC(25)9POREC(25)sWOS(26) 9WFS(25)sHSUR(25)
} ELES(25)sRLRS(25)sWRS(25)sHS15(25)

2 s£ES125) »VOLMS(25)9ARS (25)

| sHLHS(25)

COMMON ARSSELESsHREC,HS|SsHSURsPODEL yPORECIRLRSsVOLMS,
JWFS»>WOS»WRS s AMRDAS sPOCSTI sPOCST 29 SUMLE s SUMLR 9 SUMPOR s SUMWR s WTME »
2WTMR s AES
| s HLHS
COMMONTOEs HDELs POBLDsVOLMsHMKUP s POMKUP sWZZ sPOPRD,AMSC} ,AMSC2,
ICDsDEACSI| »DEACS2 »PMCFLO»PMCPO
COMMON UDEAHP s UDEAWMSUINTAK s UNARAE s UNARAR s UNARHT s UNCHEM »

I UNDRVE s UNELCT s UNMAIN s UNMSCL »UNOPR s UNP IPE s UNPUMP »

S5Te00s
STADDg?
STAGQO63
STASD6ES
STA0065
STAQCeES
STAQZET
STACD6R
STALDGY
STACODTC
STAQUGTY
STalC72
STAGO7=2
STA0074
STACZ7S
STAQ0O7s
STAQC77
STALD78
STADC79
STADOBC
STADD8 ¢
STAQOS8?2
STADDB3
STalosy
STADD8:
STAUR8Y
STA0O87
5TAZ088
5720089
STaG090
STA006 |
STAQNG?2
STAQD9R
5740094
STAO095
STACC96
TAJCOT
STACO98
Ta0
0

4

w W»mwnn
— 3

awv
a0

TA
STALIDI
STaO102
STADiO3
STAO1D4
STAQ135
S5TA0106
STACI107
STAQIOE8
STab109
STAOO
STACH
MANC !
MAND 2
MANC113
MANCT [ 4

i

2UNSHHT yUNSITE sUSHELN s VOLUME s WBLOW s WMAKUP s WPRO s WPUMP s WRECOV s WREJCTMAND ! 15

DIMENSION PS{25),05(25),TCFS(25)
DIMENSION RHOKS(25) sRHONKS(25) sBAROMS{25) sWCS (251 sNKS(25)
JENES(25) sNNKS(25)sRNRS(25)sUES(25)sURS(25) »WBSU{25) sUBARA(25)
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COMMON RHOXSsRHONKS»PSsQSsRPSsTCFSsBAROMS s WCS s NKS MANO! 16
COMMON ENESsNNX5sRNRSSUESSURS  sWBSU SUSHELVSAPLANTSATOTUBARA MANOTL 17
COMMON DTPD,CL MANT1 18

COMMON TOTALR
COMMON CTUBEE sCETSEsCTURERSCETSRICITSESCITSRICDITSHCDRTS
DIMENSIONCTUBEE(25) sCETSE(25) sCTUBER(25),CETSR(25)sCITSE(25),CITSR40250001
1(25)
COMMON UMAX, SUMDMAs DTPDP» COSTDM
COMNMON UALPSDTPNPS
COMMON AREADMsDPTDMsDTDMsCPROD s W IDDM
DIMENSION AREADA(100),DPTOMI103)DTOM(130)sCPRODI1D0) »WIDDM(100)
sDTPDPS(130) HDTPDP(100)s SUMDMA{25)
DIMENSION EINDM( 100} ,WvST (100, WPRODM( 100) 9 SMPRD( 1001 »
WSALTCICD) ySMSALT (100)
NTOTALANTOTAL
SUMDMA (M) #0,90
DTPDS# DTPD
PI#3.14159 STACI12
[FIUMAX)48 04451 450
450 IF(UALP)IA4SZ 345 9452
451 DO 452 T#|4NTNTAL
453 DTPDPSIII#NTPRO )
RETURN
452 DO 4732 T#ISNTOTAL
TSAVG  #(TS(I) + TS(I+1)) * 30,5
TSAVFE  # TSAVG + 459,69
CAVEH{CII)+C(I+1))*0,5
GDM ¥ WV(I)/ (AMODU #ALEV *SLSUI)*TRAYWD(I))
11#4
CALL DINTPL(TSA'VGyCAVE+BPR)
BIGTE#TSAVF-BDR
PS # EXPF(14.150119 ~ 645245621/ BIGTE - 837533,21 /BIGTE#*%2)
VG # 10.729 #* TSAVE /(18,015 *pS )
XDM # GDM ®#¥3% VG #%2 »|,0E-~8
XDMLN # LOGF( XDM )
IF{XDMLN ~444) 399y 400,400
399 EINDM(I) # EXPF(84941-0,1570%#XDMLN)
GOTO40 !
40T EINDM(I)# EXPF(4¢42+0,870%XDMLN)
401 XLDOM #0.,333
EFFDM#:! «0~100./ LEINDMIT)*CAVE)
IF(EFFDM) 40654065405
406 EOQUTMX#EINDM®*CAVF
AREADM( 1) #0040
DPTDM( 11#0.0
DTOM(I)#0.9
4<7 WRITE QUTPUT TAPE 65140751 9sEQUTMX
1457 FORMAT(3IHOND DEMISTER REQUIRED, STAGE NO 12s 25H MAX ENTRAINMENT#
| # Fi3.6!
GO TO 408
408 T1#S
CALL DINTPL(TSAVGs CAVE, RHOY)
VL# | «0/RHOY

XYORK # LOGF(EINDM(I) *|4JE-6 *(VL/V3) **0,5 }
YYORK # EXPF( ~4¢99499 + (-06725195 ~ 040301573 #XYORK) #*XYORK)
1i# 7

CALL DINTPL( TSAVGs CAVEVIS)
UPL # VIS/2442
UYORK #{YYORK * .67923928 ¥VG / ( VL * UPL =% J,2)) *%* 0.5

FIGURE 8 (Continued)
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IF (UYORK—=UMAX ) 1 450 1451, 1451

UYORK#UMAX

UDMIN# UYORK

AREADMI{I) # Wv(Iy® vG / (AMODU * ALFV * 3400.0 *
ADMMAX#SLS( ]I #TRAYWD (1)
IF(AREADMI I -ANMMAX I 420,420,421

WRITE OUTPUT TADE 65142151 sARFADMIT) s ADMMAX
FORMAT (42HOAREA DV IS GREATER THAN ADMMAX. STAGE
12F16.8)

AREADM( I ) #ADMMAY

UDMIN #WVII)#VG/ (AMODUSALFV*36C0.0¥ARFADMI 1))
ALPDM#D 4 666%LOCTLUDMIN 1-N,656

EQUTDMAEINDVIT) 2EXPF(ALPDMEXLDOME (-1 ,0))

COUTDM FEQUT OMEZAVE

EFFDM# ) s O-EQUTDI/EINDM(T )
SUMEMA(MI#SUMDMA (M +AREADM( )

UGH 1 eCE~5 x(0e122 + 14001 E~3 % TSAVE + 24892E~7
1~7e¢693 E~11 = TIAVE #%2 )
WIDDMUT)YH#ARTADML 1) /SLS (1)

ANRE DM HUCMIN /{46.0% VG * UGy

FEDM HEXPF( Cat50494)» ANREDM ##!1-0,2747
DPLOM # FFCM * XLDM 46,0 % UDMIN %
XDPL #UDMIN/  SORTFI{VG/VL- 1.0}

XLIQDOM # WVII) %EIN OM({I) #]4.0FE -6 7 (ALEV * AMODU
DPWDM # 0 02361 % (EXCF{,573379)#% XDFL %% 2,6583 *
17)

DPTDM(I) # DPDDM + DDWNM

POJT DM # ©$§ — DPTDMI(I)

UDMIN?

# 18,

}
%2/ 14499,0224

* VG

* AREADM{II M)

XLIAOM

O.14847:

TOUTDOM#1675066:2/ (64525621 +SQRTF(416355574+33523132,8x%x(14,4153119

19-LOGF (POUTDM Y h) ~459469

TSPD 1675065442/ (665245621 +SQRTF(41635557,+42353132,8%(14,150119

19-LOGF(PS I h ~459469

DTDM(Iy# TSP ~TAUTNM

STeDPS( 1) #NTODP (1)

DTPDP(I}# PNTPDS + DTNOM ()
WVSTOTy#WV 1)/ (AMNDUXALEV)

IF (UYORK-UALP 14525 1452,1452

ALPDMEC «666#LOCT(UALE)-Te656

O TO 1454

ALPDM#TD «666%!_0GF { JYORK ) - 4656
EQUTDMAEEINDM( 1) #EXPF ! ~i 4 GXALPDMXXLEM®1240)

CoUTDM HIEQUTDM* | o DE-6%#CAVE ) /(| o D+FCUTOM% | ,0F -6
WPRODM{ I} #WVST ¢ T2 (1 ,C+FOJTDM= ! JCGE~£)
IF(I-11430,4304421

SMPRDI( ) #WERNADMI 1)

WSALT (I YHWPRODM I 1) %#COUTRM

SMSALT(I)#WSALT (1)

GN TO 432
SMPRD () #SMPRD( T~
WSALT IV H#WPRODM (1) #CnUTDM
SMSALTOTLYHSMSAL TLI -3 +WSALT(D)
CPROD(IIAHSMSALT (1) /SMPRRIT 1)
FORMAT ( IHC 143 TF16,8)

EORMAT(5X 7E1648)

CONTINUE

1#0

IF{CPRODINTOTALY~!0C,2E-6) 433,435,435
I#1+1

WPRSAVHEWPRODM( )

y+WPROCM( )

FIGURE 8 (Continued)
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WSALSVAHWSALTI(T)
EQOUTDM#EINDMI T)
CNCSAV HIC(I)=-CtI+t))20,5
COUTDM # EINDM (1) % | ,0E-6 * CNCSAV /(10 +
I EINDM (1) * 14,0 E-6)
WPRODM( T)#WVST(Iy#(},0+EQUTOM*] ,0E-6)
WSALT(1)#WPRODM( 1) *COUTDM
IF(I-1)43644364437
436 SMSALT(I)#WSALTI(I)
SMFRD (1) # WPRNDM (1)

GO TO 438

437 SMSALTU(IIASMSALT(I-1)Y+WSALTI(I)
SMPRD (I) # SMPRD (I-1)} + WPRCDM (1)

438 CPROD(I1)#SMSALTI(1)/SMPRD(I)
SMSALT(NTOTAL ) #SMSALT(NTOTAL) +WSALT(1)-WSALSV
SMPRDI(NTOTAL)#SMPRDINTOTAL) +WPRODM( ]} ~WPRSAV
CPROD(NTOTAL) #SIISALT(NTOTAL)/SMPRD(NTOTAL)
IF (CPROD (NTOTAL) - 1004E-6) 440, 440y 441

44| WPRODM (1) # WPRSAV
WSALT (1) # WSALSV
DO 442 X # Is NTOTAL
SMPRD (K) # SMPRD (K=1) + WPRODM (K}
SMSALT (K) # SM3ALT (K-1) + WSALT (x)
CPRCD (K) # SMSALT (K) / SMPRD (K)
SUMDMA (M) #SUMDMA (M) +AREADMI(K )

442 CONTINUE
GO TO 435

440 DTDM(1)#0.0
SUMDMA (M) #0,0
AREADM( I #2.0
DPTDM(1)#0.0
DTDOM(1)#3,0
DTPDP (1) #NTPNS
IF(I-NTOTAL) 433,435,435

435 COSTDM # SUMDMA # 10,5 *ALEV#*AMODU

| #XLDM/ D425
102 RETURN STAC35
END STAO316

FIGURE 8 (Continued)
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LABEL

SUBROUTINE POWERU(M)

GTV2F(TVZ)

[ #2e41786818-0,70443622E-1%TVZ +0493941286E~-3%TVZ ®342
2-0.53958083E~5 :=TVZ #%¥3 +0,18139197E-7#TVZ Ex4

SMALLFF(DsVI#(,U056+0e02436/7(D*V) #%0,32)%SSF
COMMON XsY oW

COMMON DATANO

DIMENSIONX(15042),Y(150)

EQUIVALENCE(II,II)

EQUIVALENCE (YU1)19CR) (Y(2)sRPy) (Y(3)sHCI )
1(Y(4)ysCCl)y (Y{5)4sPCR1Y, (Y(e)sPCEI Y (Y(T)sPCBH 1)
2(Y(8)sPCMI ) (Y(9)sPMC1)» (Y(1O)sSITEIYs (YU 1)sWALT )
3UY(12)5EST) (YC13)9EAL) (Y(14)9BHCIYs  (Y(15)sVPC ()
4UYL16)9EECT ) (YU17)90C1) (YU18)sSCM1 s (Y(191sCIBC1)
5(Y(20)sDEAT) (Y(21)YsTCH)

EQUIVALENCE (Y(25)sG) (Y(261sTOTALYs (Y(27)+sTSTEAM)
1 {Y(28)sTHF ) (Y(29)sTC) s (Y(30)sTA) (Y{21)9CO)
20Y(32)9CP)y (Y(34),P),
3(Y(36),Q)

EQUIVALENCE (Y(40)sFFHL ) (Y{41)sCAPF {Y(42)9SMALLE ) »
FEY(43) 9HD) (Y(44)9HR) » (Y{45)sHE) s (Y(46)sHH)
2(Y(47)sHBL) » (Y(48)9HPR) » (Y{49)9sSMALLD) s (Y(5C) »SMALLB) »
3(Y(51) 9SMALLP) (Y(52)sSMAPPP)s (Y(53)sSMAPPH)»(Y(54)sSMAI)
4(Y(55)2SMAD ) (Y(56)3A3) (Y{5T7)9A4) (Y(58)sRATEIN) »
5(Y(59),TP)

EQUIVA|ENCE (Y(75)sPN) s (Y(T76)YsRPN)» (Y{T77)sALPEAR) »
1 {Y(T78)sBAROM)» (Y{(79)sTB)» (Y(80),TCF)» (Y{81)sAMBN ) »
2(Y(82)9CSUBP)» (Y(82)sACPSN)» (Y{(84) s ACPTNK) s {Y(8B5)sUBRPHI,
3(Y(B6)sP0O) s (Y(B7)sWX) (Y(88)sWR) (Y(8G)sWC) s
41Y(97)sWB) (Y(91)aWY)

EQUIVALENCFE (Y(100)YsSY) » (Y(1G1)sSEys (YC1J2)sSR) »
1LY (103)9BIKTH) » (Y(104)sBIKTE)Ys (Y(1UB)YsBIKTR) s (Y(106)sVH) >
2{(Y(107)ysVE) (Y(108)sVR ) (Y(109)sDOH)Y» (YUI13)sDOE )
3{Y(111)sDOR)» (Y(112)sDIH) (YC113)YsDIE) (Y(114)sDIR) s
4(Y{115)9RH) (Y(116)sRE)» (Y{117)9RSRYs  (Y{118)sRHON )
5(Y(119)sRHOK ) » (Y(120) sWE ) » (Y{122)sWC)»
6(Y(123)sNK) (Y(124)9NNK) s (Y{(125)sUBARH) 9 {Y(125)sURARE ) »
TIY(127)sUBARR) » (Y(128)9sAH)» {(Y{129)9AE) > (Y{(130)sAR) s
B8(Y(131)ysHLH) (Y{132)sELE) (Y(123)sRLR) (YC134)9HN)

GUY (I35 sENEYs (Y 136)sRNR)Y s (Y [3T7)sHBHI»{Y([38)sHFC)s{Y(139)sHFR)
COMMONNTOTAL s TSsTHF s TOsCOsCPsCR sV Gy SMAPP »ySMALLD»SMALLZ3D0OSDI s
IHsSMALLB»SMALLP 9 SMA| 3SMA2 4P sQsERRS I s JJsKK

COMMON HPsCTsCsNHISMTH»TTABLEs TTDsTVsWP s WS WV

COMMON DELSTsDELCTsCBsRHOsSUMQH s TBsTCFsTKsTOTAL s T sWBsWCsWF»WO»
F WPNsWR» AMBDA

COMMON AS 4S1.Ss UBARs OM s HOy HIs TVTT, Z
COMMON TAUsCCF ¢MK 9 PNKsRHOK s RHONK s ALPHA T s ACPTNK s CPTNK »
JACPSNs CPTK s ACPSNK s RHONK

PAWODD!
POWOD32
PowO003
POWB004
POW3005
POWO0Os
POW3007
POW3C08
POWGOD
POWCRO!N
POwOD ! |
POWDG ) 2
PoOwGO 3
Powlia
POWGCDT S
POWOCtHA
POWCDY 7
POWCD)8
PONCOYS
POWOO20
POwQRn2
PowOQ2»
POWOG23
POWOG2 4
PowlC2s
PoniD26
POWIZ27
POwWZ02s8
PrwOC29
POWOC20
POwOU3 |
PovidCzp
POW0033
PCwOD34
POWOD35
PovInz4
POWO0D37
POWCDz28
PcwC2=z9
POWL340
PCwO04 |
POWOD&2
POWCRC43
POWCO44
PCWCO45
POWND46
POowil047
POWI048
POWOC49

DIMENSION TTABLZ(20),WS(100)sTSt100),Cct100)swWwP100)sTV(100)sHP(100POWOD50

1}ysCTC100)Y,TTD( D0y » SMT (100

DIMENSION WVv(100),QH(I100) »CFM(I0O )
DIMENSIONAS(100),sLS¢100) UBAR(100)sOM(100)sHOL100),
JTVTIT(I00) 20100y ,HI(100)

COMMON CPSNKs AMBNs AMBNKs HFGs CPTys Cls ALPBARS SMT2

l sR9S9sHRIHE s HH s P1I

COMMON CFM, HCsECsCPSNsCCs

| Al sA24PCD9yPCPMCsPCPRIPNIWIDTH, SUM21,
25UM22 s SUM24 s SUM26 9 SUMALP s TCy TSTEAM s WPNK s WX s WY

FIGURE 8 (Continued)
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DIMENSION SMT2(100) POWOO6D
COMMON DIHy DOHs» AlH,A2H POWDOs 1
[ HLHs BHCs AH, PCHsUBARHs UBPHs HNs NH POWO062

COMMON SUMNs SUMASs SUMLSs PR sBIK POWEC63
PsNITER POWCO64
COMMON BIKTEs RIKTHs DOEs DIEs SEsVEs BAROMs P0Os SH»s VH Powao65

COMMONHC T s HT25sCC 1 s CC23PCR 9yPCR2 4PCE| yPCBHI 4yPCBH2,,PCM | 4PCM2,4,PMCly  POWOD66
IPMC29SSC1 9SSC2,ECIsEC23VPC19VPC2sEECI»EEC25BHCH 9BHC250C150C2sSCMI sPOWOD6T
25CM2sTCOIsTCO2sTCIsTC29HDsHBLIyHPRyCAPFsAJsXMsESA3sALIAS AL ATIABs POWDO0D6S

3 A9H,PCE2sCAPI 1 57AP12,CIBCI»CIBC2 »AP ,CSUBP POWUDE9
COMMONRHSRE  »CPRT POWO070
COMMON EBEL s XCRHyRP POWCOT7
DIMENSION FREL(100+6) POWIIDT2
COMMONDORSDIRsBIKTR9SRsRSRsVR s TAsFFsHFE yHFR»HBH POwWIn73
I s CRMWZ s CFMWV sH 5 »HV s FFHL s SUMA 3 SMAQs GLN 3 AEsARSELESRLR»ENE s RN! POWa074
2 sXRP sUBAREsURARRIRPNSSF9SSF Pow0075
DIMENSIONCFMWZ (100)sHS(1UDB) »CFMWV (100} POWD076
I sFOUT( 108y ,DHOUT (100 POW3T77
COMMONXTBSORITE PCwWIN78
COMMONSITEsSITE) sSITE2sWALITsWAIT!I sWAIT2sES5,ESIHES2 POWOG79
TEASEATSEA2 POWCN8D
COMMON PO34HS | sPMCYEECSVPCsCIBC Powaasi
COMMONACID s TNACDY s CLORINS CAUSTC,DEFOM pPowbOsg2
COMMONACACIDsFACIDsWT 9 WTRAY 9RESTM powdps3
I s ATSFESFHyFRsH23POIsP022sP02sPSTAI »RHOESRHOR»RHOH» CHRIS POWO0O84
2sROE POWSC85
COMMONTP s A1 0sWCOsUTHESATHE s THEL s THEN s THEHT » CTHE 1 sCTHE2) pPowoose

ICTHE3 sPCTHE | sPCTHE2 s THEK s THES s THER » SMALLR s THERC s THEFT s CTHE4sVTHE  POWODB7
2 s BOBH s FMOD s BOBDHsFOUT s DHOUT »FBOB 1 s FBCB2sFBOB33sFSTAR| 9FSTAR2 powacss

3FSTAR3 L,BOBAC,ROBFA pow3d0o89g
COMMON DEACST»DEAZ2sDEAI DYEAR sDKGAL sRATEIN PowB090
I sWPL»CSLTBP PowW309 |
COMMONVVEV s TRAYFL s WBSs TRAYWDsRESIDT, POW03192
ITSTHs FREBD » AMODUSALEV s TWFASSPLsBDEPHS Pow0093
2CTASHST s ESHELL sRSHELL sCSLTBH,SMAPPP 4 SMAPPH s SSF2 POowWl094
DIMENSIONVVEV(1GO) s TRAYFL(1TO0) 4WBS(1D0) Pow0095
I TRAYWD( 1C0)»RESINT (100 POwWO0%5
t sALPHA(100) PowlCae7
COMNIN PVsAsORHT sDELPsDENBR s COEFA pPow0098
DIMENSION PV(100),A(100)s0RHT(!00)sDELP(100)sDENBR(100) POWOQ99
COMMON REASIZsRIACSTZTOELEC»TURCST»CAPI34RETUB2sRETUBI » THERM PowO! 00
COMMON WPS,RSIWPINsCBS,TBS»TOS»ANS» THS s WBESWPESE» IEs ALPHA POWOI 3!
| s SUMWP POW3II02
COMMON CBE,RPE,TBE +SSFI Powd 103
DIMENSION WPS(25)sRS(25) sWPIN(25)9sCBS(25),TBS{25)sTOS(25)3sANS(25)sPOW0I104
1THS(25) PowGi0s
DIMENSION PODEL(25)sHREC(25)9POREC({25)sW0S(25) sWFS(25)sHSUB(25)s POWDI06
| ELES(25)sRLRS(25)9sWRS(25),HSIS(25) Powd1Q7
2 »AES(25) s VOLMS(25)9ARS (25) PowO108
I sHLHS(25) POWDIO9
COMMON ARSZELES»HREC,HSISsHSURsPODEL s PORECsRLRSsVOLMS POWOINIO
IWFSsWOSsWRS s AMBRDAS sPOCST [ sPOCST 2 s SUMLE » SUMLR s SUMPOR » SUMWR s WTME » POWO 11
2WTMR S AES POWOI 12
| sHLHS POWOII3
COMMONTOEs HDELs POBLD»VOLMIHMKUP s POMKUP sWZZ sPOPRD s AMSC | sAMSC2 s POWOI I 4
ICDsDEACS | sDEACS2 sPMCFLOsPMCPO POW3115
COMMON UDEAHP s UDEAWMsUINTAK s UNARAE s UNARAR s UNARHT s UNCHEM s PowW2li1 16
JUNDRVE s UNELCT s UNMAIN sUNMSCL s UNOPRsUNPIPE s UNPUMP » PowO117

2UNSHHT »UNSTTE s USHELN s VOLUME s WRLOW s WMAKUP s WPROD s WPUMP s WRECOV s WREJCTPOWD} 18
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DIMENSION PS{251,05(25),TCFS{25) PowlOt19
DIMENSION RHOKS(25) sRHONKS(25) 9BAROMS(25) sWCS(25)9NKS(25) PoOw3120
1ENES(25)sNNKS{25)9RNRS({25)sUES(25)sURS(25) sWRSU(25) sUBARA(25) POWDI2)
COMMON RHOKSsRHONKSIPSsQSsRPS»TCFS»BAROMS s WCSsNKS powd122
COMMON ENESsNNKSsRNRSSUES»URS  sWBSU sUSHELVSAPLANTSATOT»UBARA POWC!t23
COMMON DTPDsCL POWOI124

COMMIN TOTALR .

COMMON CTUBEEsCETSEsCTUBERSCETSRsCITSESCITSRCDITSSCDETS

DIMENSIONCTUBEE(25)sCETSE(25) yCTUBER({25)sCETSR(25),CITSE(25)sCITSR43250001

1(25) 40250023
CeerxxxxYORK TYPF DEMISTER

COMMON UMAXs SUMDMAs DTPDP, COSTDM

COMMON UALP,DTPDPS

COMMON AREADMsDPTDMsDTDMs CPRODsWIDDM

DIMENSION AREADM( |00)sDPTDM{ 100)sDTDM(100),CPROD(100),»WIDDM(100)

1 sDTPDPS(100) »DTPDP(100)s SUMDMA(25)

C HEADS AND POWER Powo125
C powdl126
PI#3e.14159 POWCI29
HOG# 1 «0 POWOI30
CALL SMAP{(WPLsCSLTBP,SRATEINsSMAPPP) POWOL 31
CALL SMAP(WPLsCSLTBH,RATEINsSMAPPH) PowOi132

C COSTS PowO135
SUBA2#0.,0 PowO136
SUBA I #0.0 POWO137
SUMAS I #0.0 POwWd!l38
HFE# Q.0 PowO!139
HFR#0 0 PoOwO140
AE#0,0 Powdial
AR#0.0 Powd142
ELE#0.0 POWO1413
RLR#0.0 PowO1 44
ENE#0.0 Powd 145
RNR#0.0 PowO!46
TSTEM#TSTEAM Powd!47
GF#G*CAPF PowO 148
AMBDAS#1093488~145703#TSTEM+] 4281 9E-4*TSTEMR%#2-048824E-6*TSTEM*%3 POWD 149
SUMAS#0D,0 PowQ150
JH#NK+1 PowOI51
DO960I#JsNTOTAL POwBI52
HFR#HFR+HS( 1) PowQdi153
RLR#RLR+SLS(1) Powlis4
RNR#RNR+Z (1) PowOd155

120 SUBA2#SUBA2+UBAR(TI*AS(]) Powl156
960 SUMAS#SUMAS+AS(1) POWD159
DOSETT# 1 9 NK Powl!len
HFE#HFE+HS (1) POWOl16
ELE#ELE+SLS(1) POWO162
ENE#ENE+Z(1) POwWO163
SUBA I #SUBAI+UBAR(T)Y¥AS(]) POWO164

961 SUMASI#SUMASIE+AS(T) PowOl1e67
SUEAS#SUBA[+SURA2 PowO!68
UBARE#SUBA1 /SUMAS| POWDt69
UBARR#SUBA2/SUMAS PowOd170
ZNKH#NK POWOI 71
RNR#RNR/ (TOTAL-ZNK) pPowlI172
ENE#ENE/ZNK Pow0I73
ELE#ELE+FLOATF (NK=~1)%TSTH/ 120 POWO174
AE#PI*DOE*ELE*ENE/ 12,0 POWOI75
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255
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RASSHFLOATF(NTOTAL-NK—1)*TSTH/ 1240

RLRA#RLR+RASR
IF({M=IE)501,502,4,501
DO#DNE

GOT0O503

DO#DOR

CONTINUE

ARAPI#DO *RLR*RINR/12.0
ESHELLA(CTA*P [ *DOE**2*ENE*ELE)
1/ (57640%AMDDU) +HSTH*ALEV¥WTME*ELFE
RSHELL#(CTA*P[*D0O *#2#RNR#RLR)
170576« 0%¥AMODU Y +HST*ALEV*WTMR*RLR

VOLM#ESHELL+RSHELL
RLRS (M) #RLR
FLES (M) HELF

AES (M) #AE

WRSU(M) #WR

ARS (M) #AR

VOLMS {M)#VOLM
HLHS (M) #HLH
GTV2I#GTV2F(TV(2))

GTV2NHGTV2F(TVINTOTAL+) )

HST#2e3%(GTV21-GTV2N)Y
HS 1S (M) #HS

WFS (M) #WF
RHOKS (M) #RHNK
RHONK S { M) #RHNNK
BAROMS (M) #BAROM
WCS{M)#WC

NK S (M) #NK
ENES (M) #ENFE

NNKS (M) ENTOTAL-NK
RNRS (M) #RNR

UES (M) #UBARFE
URSIM)#¥UBARR

UBARA (M) #SUBAS/ { SUMAS+SUMAS )

NS M) #0

PS(M) #p

TCFS(Mi#TCF

SUFFACE AREA COST
[F(M-1E)256492574+256
CTUBER(M)#AR%*SMA |
G0T0258
CTUBER (M) #AR*SMA 2
CONTINUE
[F{DOE~140125042515251
ENITSE#NK

GOTN252
ENITSE#2#FLOATF (NK) -
[F{DO -1432539254,254
ENITSR#NNKS (M)

GNT0255
ENITSR#240%FLOATF (NNK)
CONTINUE
ALEMO#ALEV#*#AMOD!!
ALEMO2#2 +0%ALEMY

TUBE SHEET AREA

APTSE#3 4819 | #DOE%*#2*ENE/ (2884 *ALEMO) +3 4 #HST
INTERMEDIATE TUBF SHFET COST
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Powd189
Pawdi9on
Powdiay
POW2192
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PAWO19n
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P VD197
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CITSEAMI#2 e #ALEMOXENITSE® (APTSE#7 « 343+ENE*CDITS/ (2. #ALEMO) )
END TURE SHEET €0ST

CETSE(M)#4 e O*ALEMO* (AP TSE#44e TT2+ENE*CDETS/ (24 0%ALEMO) ) 47250020
SURFACE AREA COST 402500Ct
CTUBEE (M) #AE®#SMA | 40250003
REJECT SECTION 40250001
TUBE SHEET AREA 40250002
APTSR#348191%DO*%2%RNR/ (2884 U#ALEMO) +3 4 C#HST 40253
INTERMEDIATE TUBE SHEET C0ST 40250013
CITSR(M)HALEMOD#ENITSR# (APTSR#7 ,343+RNR*CDITS/ALEMO2) 40250011
END TURE SHEET CnST 40250015
CETSR (M) #4 I*ALEMO* (APTSR*44e TT24+RNR*#CDETS/ALEMOZ) 40250017
RETURN Pow0210

END Powd21 |

FIGURE 8 (Continued)



LABEL
STAGEGEOM

SUBROUTINESTAGEG

11k

(M)

STAGE-GEOMETRY-CALCULATIONS REVISIONS 4-21-64

COMMON X oY oW
COMMON DATAND

DIMENSIONX(15044),Y{150)

EQUIVALENCE(IIsI1)

EQUIVALENCE
1Y C4)YsCCly
2(Y(8)sPCMI )
3(Y(I12)5EST)
4{YLI16)9EECI)
5(Y(20)sDEAI)
EQUIVALENCE
1{Y(28) 9 THF )
2(Y(32),CP),
3{Y(36),Q)
EQUIVALENCE
(Y (43)sHDY)
20Y(4T) 9sHBL ) »
3(Y(51)9SMALLP )
4{Y(55) 9sSMAD)»
5(Y(59),TP)
EQUIVALENCE
1{Y{(78)sBAROM) »
2(Y{82)+sCSUBP)
3(Y(86)sP0)
40Y(90) sWBY
EQUIVALENCF
1Y (10331 9BIKTH) »
2(Y(107)9VE Y
3(Y{)11)sDOR)»
4CYC115)sRH)Y
S5CY(119)sRHOK ) »
6(Y(123)9NK)y
TLY(127)sUBARR) »
8(Y(131)sHLH)

(Y(11sCR) s
(Y(5)sPCRI) s
(Y(9)sPMC 1)y
(YUI3)sEAL) s
(Y(17)90C1I) s
(Y(21)sTCl)
(Y(25)9G)
(Y{29)sTO)»

(Y(40)sFFHL ) »
{(Y(44)9HR)

(Y (48)9sHPR} »
(Y(52)sSMAPPP ),
(Y(56)35A3)

(Y(75)sPN) s
(Y(79)sTB)s
(Y(B3)sACPSN)»
(Y(87)sWX)s
(Y(91)sWY)
(Y(100)sSH)»
(Y(104)9sBIKTE )
(Y{108)sVR)»
(YCL12)sDIH)»
(Y(116)sRE)»
(YC120) sWF)
(Y(124)YsNNK )
(Y(128)9AH)
(Y(132)sELE)

(Y{2)sRP)
(Y(g)sPCE1)>
(Y{10)sSITE)
(Y{U14)sBHCH)
LY(18)sSCMI )

(Y{26)sTOTAL)»
(Y(30),TA)
(Y(34)4P),

(Y(41)sCAPF )
(Y{45)sHE) »
(Y{49)9sSMALLD)
(Y(53)9sSMAPPY )
(Y(5T7)sAa)

(Y(76)sRPN)»
(Y(80),TCF)»
(Y(B84)sACPTNK ) »
(Y{B8)sWRY

(Y{101)9SEys
(Y(105)sRIKTR)»
(Y(IC9)sDCHY»
(Y(113)sDIE) s
(Y1 17)9RSR)

(Y(1258)sURARH) »
(Y(129)sAE ) »
(Y{132)sRLR)»

(Y(3)sHC1) s

(Y{7)sPCBHI)»
(YOI 1Y sWAIT )
(Y(I15)sVPC 1)y
(Y(I9)sCIRCI) s

(Y(27)sTSTEAM) »
{(Y(31)sC0)

(Y(42) 9SMALLE )y
(Y(46)9HH) »
(Y{(50) +SMALLB)
(Y{54)sSMAL ),
{Y{5R)sRATEIN)»

(Y{77)sALPBAR) »
(Y{81)9sAMBN) »
(Y(85)sUBPHI »
(Y(89)sWC)>»

(Y(1C2)sSR)»
(Y(C106)sVH) »
(YCIL1D)sDOF)
(YC114)9DIRY s
(Y(118)sRHONK ) »
(Y(122)19WO)
(Y{126)sUBRARE )
(Y{120)sAR)»
(Yr34)sHNY

QUYL I35)9ENE) 2 (Y 136)sRNR) s (Y (12371 sHBH)» (Y1281 sHFFE)s(Y(]139),HFR)
COMMONNTOTAL 9 TS» THF s TOsCO9CP9CR sV sGsEL s SMALLDsSMALLESDOsNI »
THySMALLB s SMALLP s SMAT ySMA2 43P sQsERRy I 14 JJsKK
COMMON HPsCTsCoQHsSMTsTTARLE» TTD s TV WD s WS WV
COMMON DELST+DELCT9CBsRHO»SUMQH s TRy TCF s TK s TOTAL 9 T s WB s WC s WF s WO »

I WPNsWR s AMBDA
COMMON AS

»SLSy UBARs OM

HO»

Hi,

TVTT, 2

COMMON TAU, CCF ¢ NK s PNKsRHOK s RHONK s ALPHA | yACPTNK s CPTNK s
I ACPSNsCPTK , ACPSNK s RHONK N
DIMENSION TTABLE(20)sWS(100)»TS(100),CC100)sWP(100)sTV(100)sHP (1005TAL LS

1)sCTCIDOY s TTDC1UDY
DIMENSION wv(100),QH(100)

SMT (100}

DIMENSIONAS(130)sSLS(103),
ITVTITCI00)»Z2(100)sHIC[T0)

s CFM( 1300 )
UBAR (1001 ,0M(130),H0(100)

COMMON CPSNKs AMBNs AMBNKs HFGs CPT, Cls ALPBARS
| sR sSsHR yHE yHH sP1

COMMON CFMs HC9ECCPSNsCCo

| Al 3sA2+sPCDsPCPMCyPCPRsPNyWIDTH, SUM2 1,

2S5UM22 s SUM24 s SUM2 6 9 SUMALP s TC oy TSTEAM s WP NK

DIMENSION SMT2(100)

COMMON DIHs,

DOH s

AtTH,A2H

s WX s WY

FIGURE 8 (Continued)
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STAOT53
STAT024
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[ HLHs BHCs AH, PCHsUBARHMs UBPHs HN» NH
COMMON SUMNs SUMASs SUMLS, PR ,BIK
IsNITER
COMMON BIKTE, BIKTHs DOEs DIEs SEsVE, BAROMs POs SH» VH
COMMONHC | s HC2,CC 1 3CC29PCR| sPCR29PCE| 9PCBHI sPCBH2 3PCM! 3PCM23sPMC 1

STAQRB6D
STADO6!
STAGCs 2
STADD63
STAQDs4

IPMC25S5C1sSSC25ECIsEC25VPCIsVPC2sEECI sEEC23BHC | 9BHC290C150C25SCMI sSTACDES

25CMZ25TCOIsTCO25sTCI sTC29HDsHBL sHPR s CAPFsAJsXMsEsA3sALIAS sA6s AT A8 s
3 A99sPCE2sCAPII4CAPI24CIBCI+CIRBRC2 s AP, CSUBP

COMMONRHSsRE »CPBRT

COMMON EBEL s XCR s RP

DIMENSION EREL({00s6)
COMMONDORSDIR9BIKTR3SRsRSRsVR s TAsFFsHFE sHFRsHBH

I sCFMWZ yCFMWV sHS sHV s FFHL s SUMA 4, SMAQ QLN sAEsARSELEsRLLRSENEsRNR
2 3XRP sUBAREsSUBARRIRPNsSSFsSSF
DIMENSIONCFMWZ (100) »HS(100)sCFMWV (100

1 sFOUT (100),0HOUT (100)

COMMONXTBsORITE

COMMONSITEsSITEI sSITEZ2sWAITsWAITI s WAIT29ESHIESI sES2,

TEASEAI SEA2

COMMON PO3,HS19PMCsEEC,VPCsCIBC
COMMONACIDs TNACDY sCLORINSCAUSTC s DEFOM
COMMONACACIDsFACIDsWTsWTRAYsRESTM

| s ATYyFEsFHsFR»H243P0OI1 sP0224sP02sPSTAI sRHOE sRHOR sRHOH s CHRIS
2sRCE

COMMONTPsA1OsWCOsUTHESATHE s THEL s THEN ¢ THEHT » CTHE 1 «CTHE2»
ICTHE3 3PCTHE | yPCTHE2 s THEK s THES s THER s SMALLR s THERC » THEF T s CTHE 4 3 VTHE
2 sBOBHsFMOD sBNBDH»FOUT s DHOUT s FBOB I 4FBOB2,FBOB3sFSTAR| sFSTAR2 s
3FSTAR3 sBOBACSRIRFA

COMMON DEACSTsDEA2sDEAI 4DYEAR,DKGAL sRATEIN

| sWPLsCSLTUBR

COMMONVVEV s TRAYFLsWBSsTRAYWDSRESIDT,

I TSTHs FREBD s AMODUSALEV s TWFAsSPLsBDEPH,
2CTASHST  SESHELL sRSHELL »CSLTBH,SMAPPP,SMAPPH 4SSF2
DIMENSIONVVEV(100) 9 TRAYFL(1G0)sWBS(100)
ITRAYWD( 100 sRESIDT (10D

I sALPHA(100)

COMMOIN PV 3y AyORHT sDELPsDENBR s COEFA

DIMENSION PV(100)sA(100)s0ORHT(100)sDELP(103),,DENBR(100)
COMMON REASIZsRIACSTsTOELECsTURCSTsCAPI34RETUB2sRETUBI » THERM
COMMON WPSsRSIWPINsCBSsTBSs TOSsANSs THS s WBEsWPESEsIE» ALPHA

1 s SUMWP

COMMON CBEsRPESTBE sSSF!

STADD66
STAQODL7
STADO&8
STADDE9
STAOD7D
STAQD7)
STADD72
STATO73
STAOD74
STAQD7S
STAOD76
STADD77
STACD78
STADRG79
STAQOD8N
STAOO81
STADQD82
STADO83
STACD84
STADD85
STADO8é
STAOO87
STAIDEE
STACO89
STACDSD
STAODO9!
STAOQD9?2
STAODS3
STAOO94
STADO9S
STAQO9E
STAOD97
STAO098
STAOO99
S5TACION
STACQI O

DIMENSION WPS(25)sRS(25)sWPIN{25)sCBS(25)9TBS(25)sT0OS(25)9ANS(25)sSTAOID2

ITHS(25)

DIMENSION PODEL(25)sHREC(25)sPOREC(25)sW0S(25)sWFS(25)sHSUB(25)
| ELES(25)sRLRS(25) sWRS(25)sHS15(25)

2 »AES(25) sVOLMS(25)9ARS(25)

I sHLHS(25)

COMMON ARSSELESsHRECsHS1S9yHSUB»PODEL s PORECSRLRS s VOLMS
IWFSsWOSIWRSsAMBDAS sPOCST | sPOCST 2 s SUMLE » SUMLR » SUMPOR s SUMWR s WTME »
2WTMR »AES

| sHLHS

COMMONTOEs HDELs POBLDsVOLMsHMKUP s POMKUP sWZZ yPOPRD»AMSC 1 sAMSC2
{CDsDEACS| sDEACS2 sPMIFLO»PMCPO

COMMON UDEAHP s UDEAWM,UINTAK s UNARAE s UNARAR s UNARHT s UNCHEM
JUNDRVE » UNELCT s UNMAINsUNMSCL sUNOPR s UNPIPE s UNPUMP 5

STACi03
STADI1 G4
STAO105
STAOIO0s
STAQI107
STACICS8
STAD |09
STAOLID
STAOI 11
TCvaoios
TCvO0109
Tcvolto
TcvOor I

2UNSHHT »UNSITE s USHELN» VOLUME s WBLOW s WMAKUP s WPROD s WPUMP s WRECOV s WREJCTTCVO I 12

DIMENSION PS(25)5Q05(25)sTCFS(25)
DIMENSION RHOKS(25) sRHONKS(25) sBAROMS{25) sWCS(25) 3sNKS(25)
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TENES(25) sNNKS(25) s RNRS{25),UES(251sURS(25)

COMMON
COMMON
COMMON
COMMON
COMMON

ENESsNNKSsRNRSsUESsURS
DTPDsCL
TOTALR

»WBSU

yWBSU (25} sUBARAI(25)

RHOKS s RHONKS 3PS s QS sRPS»s TCFS»BAROMS s WCS s NK S

sUSHELV 9APLANTSATOT sUBARA

CTUBEE »CETSEsCTUBERSCETSRCITSESCITSRSCDITSHCDETS

Tcvors
TcvOlie
Tevony
Tcvoris

DIMENSIONCTUBEE(25)sCETSE(25) sCTUBER(25) sCETSR(25)sCITSE(25),,CITSR40250001

112%)
CHe¥axirrYORK
COMMON
COMMON
COMMON

TYPE DEMISTER
UMAXs SUMDMA
UALPsDTPDPS

AREADMsDPTDMsDTDMs CPROD » WIDDM

DTPDPs COSTDM

DIMENSION AREADM(100)>DPTDM(100)+DTDM(130) »CPRODII00)Y»WIDDM(100)

| sDTPDPS(100)
COMMON YDTPD
DIMENSION YDTPD{8,100)

C OMMONDPREQ

DIMENSION DPREQ(100)
PI#3.14159

CTA#6465

SUMLS#0.

ZBAR#O,.

SUMOM#3 .0

TERS#1,0+SS5F |

11#%
CALLDINTPLI(TCF4CT( 1! 4RHOET)
DIMENSION GE(25)

GE(M) #3600, *RHOE | #*VE
IF(M-IE) 130,531,130

31 CALLDINTPL{TBsCO»RHORI)
GR#3600«*¥RHOR 1 #VR
GO TO 32

130 GRH#GE(M+1)

32 DOI21 I#1sNTOTAL
1F(M=1E)26052615260
IF(I~-NK)2625262+263
RHJ#RHONK
GF #GE (M)

GOT0264
RHJ#RHOK
GF#GR
DO#DOE
DI#DIE
BIKT#BIKTE
IF(M=1)321+318432)
318 IF (1~6)320+3215321
320 R # L0010 ~ 00714 * FLOATF
GO To 319

321 R#RE

319 S#SE
VHVE
GOTO12
IF(I=-NK) 10y 10y]

10 DO#DOE
RHJ#RHONK
DI#DIE
BIKT#BIKTE
[F(M=1)22152194221

219 IF (1-612209221422)

sDTPDP (130),

260
262

263

264

(I-1)

261

SUMDMA (25)
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220 R #

221
19

701

GO TO 19
R#RE

S#HSE

V#VE
GF#GE (M)
GOTO 12
DO#DOR
DI#DIR
RHJ#RHOK
BIKT#BIKTR
S#SR
R#RER
V#VR

GF #GR

ARGH#{SMT2( 1)
UBRAR( 1) #0.0

0010 -

«00014 * FLOATF

+SMT(1))*0,5

TVTIT(I)#0.35%(TV(I+1)~ARG)
TWHIe65%#(TV(I+]})-ARG)+ARG

HANK#

IF(HANK}Y 1912
CALL PDUMP(THERMsIIs1)

ERR#1 .0
RETURN

OMUI)Y#(SMT2(1)

PCTH#CP
1T#6

CALLDINTPL(ARG,CT(1),AK)

I1#5

CALLDINTPL(ARGSCT(1)sRHO}

11#7

CALLDINTPL(ARGSCT(I),U)

11#1

CALLDINTPL{ARG,CT(1),C2Z)

BIGK | #(0e027#CZ*U##D0, 14%#GF )/ ((GF*¥DI/ (12.0%U) ) ##042%

(U*CZ/AK ) #%0,66666667)

TT#7

CALL DINTPL(TWsCT(I)sUW)
HI(I)# BIGKI/UwWx*¥0a14
USAVE#UBAR( 1)

DODI#DO /DI

BIK24#2440%#31KT
REST#DO /BIK24#L 0GF(DODI}+R

11#5

CALLDINTPL(TV(I+1)sPCTsRHO)

T1¥#6

CALLDINTPL(TV(I+1)sPCTsSMK)

I1#7

CALLDINTPLITV(I+11}sPCTsU)

HFG#1092e88-0e5702%#TV(I+1)+1e¢28 1 9E~4%#TV(I+1)#%*2-0.8824E~6
#TVI+1)%%3

BIGK#04728%((50e404E+8*RHO##2# SMK ¥ #3%# (HFG+0375*TVTT(1)) )/
¢35360826E~1%*5 -

(U%S y)##0,25%(1,2379476 +

HO(I)#BIGK/ (DO
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(1-1)

(TVEI4 1) =SMTII) )/ (TVI+1)=-SMT2(1)

-SMT (1)) /LOGF (HANK)

##0e25%TVTT(I)#%#0e25)

UBARI#DODI/HI(I1+REST+1,0/HO(I)
UBAR(I1#!40/UBAR1
AS{I)I#QH{T )/ (UBAR(I)#OM(I))
TVTITN#TVTT(1)
TVTT(I)#UBAR(I)*0M{1)/HO(T1)
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IF(ABSF(TVTTII)=TVTTIN)/TVTTN=-0.,011594s4
4 TWHARG+UBAR(1)#OM(11%D0O/(HI(1)*DI)
GO To 3

5 1F(ABSF(URAR(I)-USAVE) /UBAR(I1)-0,0005)120%4+4

120 IFC(I ~NK)8214821,822

821 WHWF
CHCCF
GOT0823

822 WHWO
CH#CO

823 ARG#(SMT2(1) +SMT(111*0,5
1145
CALLDINTPL (ARG C,»RHO)
SLS{I)I#124#ASIT ) #DI*#2%#GF /(576 « #DO*W)
Z{IY#1240%AS(T) /(D0 #PI%SLS(I))
CFM IS REALLY CFMWy

CFMWVITIH#WVIT) /(604 0%TSUI+1))#EXPF(1244636~0,021987*TS(I1+1)+

10 I8BL4IE—-4#TS( [+ )%¥%2)

STAD190
STAD191
STACI192
STAD!193
STAD194
sTAO195
STAO196
STADI97
STAC198
STADL99
STAOG20N0
STAO?0!
S5TAQ0202
5TA02033
STAD204
STAO205
5TAD206
STAD207

HV#1e00125%#TVII+1)-32e125+1093¢88-045703%TVII+1)+!1.2819E-4*TV(I+1)5TAD208

| #%#2-0eB824E~-6%TY (T+])%*%3
HP 1#1400125%¥TV(11~32,125
HP2#1 ,00125%TV(I+1)-32,125

CAFMWZ (L) H#WP{I)#tHP I —HP2}/ (60e 0% (HVHHP2 ) #TV {1+ ) ) *¥EXPF (1244632~

10.021987#TV{I+1}1+1e8B849E~-5%TV({I+])*%xD2)

HS(I1)1#(40056+4024367/ (DI*V)*% [,32)%SLS(1)1#12,0%V#%2/(D]1%*64,348)

{ #5SF
SUMOM#SUMOM+CM( 1)
SUMLS#SUMLS+SLS (1)

428 ZBAR#ZBAR+Z(1)
TRAYLH#ASLS(1)Y+TSTH/12.0-04,5
VVEVII)A#CFMWVI(TI)Y/(120.0%#TRAYLH*FREBD*
| AMODU®ALEV)

TRAYFLUII# (1240%TWFAXTRAYLH=3,6—-.63%#SPL)
[ #1 0F+4/70(610.0/ (TSI +459,69) ) %%3, (2%
2(RHY /3,0)#%#0.6)+85000.,0
IF(TRAYFL(I1)-5035000e01204920421
21 TRAYFL(1)#s50C000.0
20 WRS(I)I#WS(1)/ (AMODURALEV)
TRAYWD(T)#WBS(I1)/TRAYFL(I)

1145
CALLDINTPL(TS(I}sC(1)sRHORES)
IFCI=1)1600,16001601

1601 DENBR(I-!)#RHORES
1650 RESIDT(IY#(TRAYWD( 1) #TRAYLH*BDEPH*
{RHORES*360C,0)/WBS(])

PV{I)#241786818-0670443622E~1%#TV(I+]1)+0e693941286E=3#TV(I+])%%2
|~0.53958083E-5 #TV(I+1)1#%¥3 +0.1813F197E-T*TV(I+1)*x4

121 CONTINUE
NENTOTAL
NL F#N—1
DELP(N)Y#0.0
A(NI#0.0
ORHT (Ny#0,0
COFAI#¥COEFA%#3600.
DO 3C T#!sNLI
DELPIII#PV(I)Y=PV(I+I)

ACTI#UTRAYFLII)Y*TRAYWD( 1))/ (COFAI#SQRTF(DENBR(T)*DELP(1)%#927346))

ORHT(I)#ACT)/TRAYWD (1)
30 CONTINUE

FIGURE 8 (Continued)
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11#2
CALLDINTPL(THF s CCF s HHF )
CALLDINTPL(TCF o CCF o HCF)

TSTEM#TSTEAM
AMBDASH1093,88~0,5703%TSTEM+! 4281 9E—4#TSTEM*#2-0,8824E~6*TSTEM®%3
WSY  #WF*#(THF-TCF)/AMBDAS ¥CPBT#TERS

WY #WSY

PRAWPN*1 «0E+3/ { AMBDASH*WY)
RARCM#ESUMOM/ANS (M)
BRINEHEATER

WTME#D . T

WTMR#J, 0

JHNK+ |

DO 960 I#JsNTOTAL

IF (WTMR-TRAYWDI(1))988+960,960
WIMRETRAYWD (1)

CONTINUE

DO 961 I#1 4NK
IF(WTME-TRAYWDI(1))98933614+961
WTIME#TRAYWN{ 1)

CONTINUFE

CUIYHECCF

AME#WTME#* (RDEPH-0,25)
AMRH#WTMR* (RDEPH-0,25)

DO 500 I#14NTOTAL
ALPHALT)YATS(I+1 ) =TVII+)
DOS519 [#14NK

11#¢

CALL DINTPLITS(I)sC(I)sRHOR)

DPREQ(IVHCL/(92¢6e | I 2¥RHOR)*(WS(1)/(3600,0*AME*AMODU*ALEV) ) #¥%2

CONTINUE

JNKHNK+ |

DOSIBI#INKsNTOTAL

1145

CALL CINTPLITS(I),,CUI)sRHNB)

DPREQ(IIHCL/(S2666 ! | 24¥RHOB) # (WS (1) /(3600,0%AMR®*AMODURALEV) ) #%2

CONTINUE
EFSA#TRAYWD (NK ) *ELE*ALEV*AMODU
RFSA#TRAYWD(NTOTAL ) ¥RLR*ALEV*AMODU
TF(M=1)1U2+1015102
THMAE(THF-TCF ) /LOGF ({TSTEAM=TCF )/ (TSTEAM-THF })
ARGH(TCF+THF ) %045

11#5

CALL DINTPL(THF,sCCFsRHO)
GH#2600 . U*VH*RHO

TT#Ue35%{ TSTEAM=ARG)

TW#De65% (TSTEAM—ARG) +ARG

[1#¢

CALLDINTPL({ARG s CFsAK)

11#5

CALLDINTPL(ARGyCCFyRHQO)

I1#7

CALLDINTPL{ARGCCF sl

IT#1

CALLDINTPL(ARG,CCF»CZ)
BIGK2#(0e027#Cz#Us#0,4143%GH) / { (GH¥DIH/ (120%Uy ) #%0e2%
VIURCZ/AK) * %D ,66666667)

I1#7

CALLDINTPL(TWsCCFyUW)

FIGURE 8 (Continued)
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HIH#BIGK3 /UW**0, 14

USAVE#UBARH
PCT#0 .0

120

STAD278
STAO279

STAD280

HFG#1093488~05703%TSTEM  +1e28|9E-4*TSTEM #%¥2-0.8824E-6*TSTEM#%¥35TA028

11#5

CALLDINTPL(TSTEAM,PCT»RHO)

I1#6

CALLDINTPL{TSTEAM,PCTsAK)

I1#7

CALLDINTPL(TSTEAM,PCTsU)

DOHDIH#DOH/DIH
BIK24#24.0%#BIKTH

PARTU#DOH/BIK24 #| OGF(DOHDIH) +RH

CAPK#UL728#( (50, 04E+8*RHO*#2 % AK#* 3% (HFG+0¢375%TT) )/ (SH*U) ) *#0,25

* (142379476 +

¢35360826E- 1 #SH~ o 15703466E-2%#SH#%2

HOH#CAPK/ { DOH%#1} 4 25#TT#%0,25)
UBAR I #DOHDIH/HIH+PARTU+1{ « O/HOH

TTN#TT
UBARH# | 40/URARI
TT#UBARH*THM/HNH

IFCABSF((TT=TTN)}/TT)-0 ,0118s757
TWHARG+UBARH#* THM*#DOH/H IH

GO TO 6

IF(ABSF(UBARH-USAVE) /UBARH~0.0005)1000s7+7

I1#2

CALLDINTPL(THF 3 CCF sHHF)
CALLDINTPL(TCF »CCFsHCF)
AH#(HHF -HCF ) #*WF/ (UBARH*THM)

ARGH# (TCF+THF ) #0,5
11#5

CALLDINTPL (ARG sCCFsRHO2)
HLH#12 4 0% AH*DIH#*#2#GH/ (576 4 0% DOH¥*WF )
HN#12 e O¥AH/ (PI¥NOH*¥HLH)

RETURN
END

FIGURE 8 (Continued)
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