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Engineering Economic Model For 

Fish Protei n Concentration Processes 

By 

K. K. Almenas,l L. C. Durilla,2 R. C. Ernst,2 
J. W. Gentry: M. B. Hale: and J. M. Marchello1 

I. ABSTRACT 

A process engineering economic model for fish protein concentration processes has been de­
veloped. The model predicts the construction and operating costs for fish meal plants and for 
plants producing fish protein concentrate (FPC) by: isopropyl alcohol extraction, biological, 
and press cake-isopropyl alcohol extraction. 

Typical process flow sheets and a computer program were developed to be used in the design 
and cost computations. The model provides for each process to be studied both internally and 
externally in comparison with alternate processes. The program and model were prepared in 
such a way that changes and updating may be accomplished quite readily as new information 
becomes available. This report contains directions for users and descriptions of the processes. 
A listing of the computer program and example calculations for each pr ocess are presented in 
the Appendix to guide the user and to illustrate the nature of the model output. 

While the model does develop construction, operating, and production aspects of the processes, 
it does not deal with the economics of selling the products and the resulting profit and return 
on investment. Problems of allocation of costs and marketing arrangements are not covered 
in this report, but must be considered in the final decisions relating to a complete evaluation 
of alternatives. 

II. INTRODUCTION 

Fish protein concentrate (FPC) production 
holds substantial promise of helping to meet 
the growing food and dietary requirements for 
the world's human population. It appears that 
several of the processes now being developed 
'will be successful in making FPC available on 
a competitive basis with other sources of pro­
tein (1, 2). To provide for the orderly and 
rapid development of these processes it is ne­
cessary to continually review the internal steps 
of each process and to compare processes on a 
common basis. 

1 University of Maryland, Department of Chemical 
Engineering College Park, MD 20740. 

2 Nationai Marine Fisheries Service, College Park 
Fishery Products Technology Laboratory, College 
Park, MD 20740. 
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The objective of this study was to develop 
a process cost and design model which can pre­
dict construction and operating costs for a wide 
range of FPC process conditions. The model 
was to handle a number of the FPC processes, 
operated singly or in conjunction with associ­
ated operations such as fish meal manufacture. 
This approach of making predesign computer 
estimates (3, 4) is becoming a common tool of 
management in process industry research and 
development. 

A. Engineering Economic Model 
The model consists primarily of a digital 

computer program which determines the size 
and cost of major items of equipment for each 
process and then estimates the costs. The 
model is constructed so that new information 



at the bench scale, pilot plant, and demonstra­
tion plant levels can be easily incorporated to 
keep the program current with the available 
knowledge about each process. 

Typical process flow sheets were developed 
with suitable options for each of the processes. 
These were used along with the available in­
formation on the process to prepare the ma­
terial and energy balance portions of the pro­
gram. Changes in flow sheets, types of equip­
ment, processing sequences, and operating 
conditions, may be made following the internal 
program changes procedures. 

From the material and energy calculations, 
the major items of equipment are sized and 
their cost estimated through built-in design and 
cost information. The program then deter­
mines the operating and manufacturing costs 
subject to the input data and internal assump­
tions of the model. 

Two important features of the program are 
the built-in consistency of estimates for differ­
ent processes and the continuity of estimates 
during the several stages of development of a 
given process. The uniformity of estimates re­
sults primarily from the use of a common set 
of equipment cost subroutines and a common 
set of assumptions regarding such cost items 
as indirect costs, land, engineering, etc. Since 
input data include the cost of labor, plant size, 
and cost indices, the program is useful in many 
broad-based studies of FPC production in dif­
ferent parts of the world at the present and in 
the future. 

The model provides for each FPC process 
to be studied both internally and externally in 
comparison with alternate processes. Internal 
costs identify areas needing further research 
and development. The ability to estimate costs 
for a number of processes for a wide range of 
input conditions provides the broad comparison 
type information needed to guide a variety of 
research and development projects. The en­
gineering economic model contains five process 
plant programs: fish meal; biological; iso­
propyl alcohol extraction; press cake-biological; 
and press cake-isopropyl alcohol extraction. 
Process descriptions and flow sheets are pre­
sented in the next chapter. 

Fish meal processing is a common operation 
and there are many such plants throughout the 
world. Fish meal is used for animal feed while 

2 

the other processes make products for human 
consumption. It was included to provide a basis 
for comparison and because frequently interme­
diate meal products are a starting point for the 
FPC processes. The other processes are viable 
candidates for commercial manufacture of 
FPC. 

B. Cost Estimation 

In the development and use of the model it 
is important to have accurate cost information. 
Equipment and capital cost data were obtained 
from a number of recent publications. These 
figures were compared and reviewed for con­
sistency and accuracy. In several instances 
costs were adj usted to meet the actual exper­
ience of individuals knowledgeable in the field 
of marine protein manufacturing. Finally all 
costs were adjusted to the base of early 1970. 

The adjustment of cost data from the past 
several years to an early 1970 value was made 
using the Marshall and Stevens Equipment 
Cost Index which is published in the periodical 
Chemical Engineering. The M & S Equipment 
Cost Index is based on a value of 100 in the 
year of 1926. The early 1970 base value of 
297.5 is used for equipment costs in this report. 

Adj ustment in costs from one year to an­
other is accomplished by mUltiplying the known 
cost by the ratio of the index values at the two 
years involved to obtain the desired cost. The 
choice of the M & S Index over several other 
indices that are available was based on the fact 
that the components used in the M & S Index 
are more nearly those present in FPC plants, 
and the general observation that all the indices 
have been moving at about the same rate in 
recent years. 

Use of these indices over more than a few 
years leads to considerable uncertainty and is 
not recommended. It is hoped that users of 
the model will continually update the data from 
the best sources available and not resort to 
changing the cost index alone. Equipment is 
continually being developed and many specific 
items do not follow the average trends. 

There is a wide variation in costs at any given 
time. This is due in part to the inventory and 
backlog situation of the individual manufac­
turers and suppliers. The best cost informa­
tion is a written quotation for a specific item 



to be purchased during a given period. In a 
number of instances, particularly for the IP A­
Extraction process (17) , quotes on equipment 
were available and were used in adjusting the 
literature data. Essentially the same thing was 
done, through discussions with experienced per­
sons, for the typical fish meal process. 

The capital cost estimating procedure of 
Guthrie (6) was used in developing the process 
engineering economic model. A module tech­
nique is employed in which cost elements having 
similar characteristics and relationships are 
grouped together. This grouping is discussed 
in the program output section. Published 
equipment cost information was obtained from 
a number of sources (6, 7, 8, 9, 10, 12, 13, 14, 
and 15). The cost data were fit to appropriate 
equations and are contained in the cost sub­
routine. This portion of the computer program 
and procedures for changing the data are dis­
cussed later in the report. 

Costs of chemicals and raw materials were 
taken from recent issues of the Oil, D1"Ug and 
Paint Reporte1" and from actual purchasing 
experience. Some of these are program input 
items and can be changed whenever the pro­
gram is used. The cost of fish is quite varied 
and depends greatly on local conditions. Fish 
meal manufacturers often make contractual 
arrangements with the boat owners whereby 
the final price paid is dependent upon the in­
come ultimately received from selling the fish 
meal. This input item will require close atten­
tion of the program user. The tradition of the 
industry of speaking in terms of fish rather 
than weight can also be a point of confusion . 
For menhaden, one million fish is taken to be 
755,000 pounds of fish. 

C. Process Economics 

The model develops the construction, oper­
ating, and production aspects of each process 
subject to specific input and internal informa­
tion. It does not deal with the economics of 
selling the products and the resulting profits 
and return on investment. 

Each of the processes makes several products 
and consequently requires the managerial de­
cisions of cost allocation to establish selling 
prices of products. Marketing, inventory man­
agement, product distribution, and sales con-
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tracting are important factors in the final de­
cision on commercial operation. The model is 
in tended to provide proce ing information up­
on which preliminary deliberations and deci­
sions of the venture risk type can be made. 

It is most important in using the model to 
recognize its limitations. Of the proces es in 
the model only fish meal proce sing is a com­
mercial operation at present. Even in this case 
the model attempts only to give representative 
information for a somewhat typical kind of 
plant under average conditions in the United 
States. Several IP A extraction plants for FPC 
production are under construction. The model 
IP A process is based on a modified analysis 
of the National Marine Fisheries Service Ex­
periment and Demonstration Plant at Aber­
deen, Washington. In a ll other instances the 
processes are in the early pilot plant level of 
development. 

The model is also generally limited to use for 
plants handling 50 or more tons per day of fish. 
Modern domestic fish meal plants handle 1,000 
or more tons per day and it is expected that FPC 
plants will be in the range of 100 or more tons 
per day. There is significant interest in pro­
cessing FPC on board ships and developing 
small village industry operations. Use of the 
model in the 10 to 50 tons per day range will 
require some modification or at least close at­
tention and judgment about the details of the 
output. 

The model is presently applicable to coastal 
plants. To place one of these processes on 
board a ship will require significant changes. 
Generally space is a limiting factor on board 
ship and the processes would need to be rede­
signed for compactness. Special modifications 
to the ship could be costly, while certain land 
operation requirements, such as pollution con­
trol, might be eliminated, resulting in savings. 

Village industry operation, and operation in 
foreign countries in general, will require a 
number of changes. The model provides for 
modern, instrumented. continuously operating 
plants. Equipment costs are for the United 
States and, in general, the plants are custom­
made large facilities. Smaller plant. in the 10 
ton per day sizes, might be ma -produced and 
thereby benefit from unit co t reduction much 
like appliance. If the appliance approach i 
not used on- ite fabrication of yillage le\'el 



plant would probably be of the batch type. 
Such plants would have additional difficulties 
with quality control. A training program for 
villao-e plant operators might be necessary to 
over~ome potential health and operating prob-
lems. . 

III. DESCRIPTION OF 
PROCESS MODELS 

A. Fish Meal Process 

The diagram of the fish meal plant is given 
in Figure 1. On the drawing, the streams are 
labeled. The fish are processed for three prod­
ucts, fish meal, fish oil, and fish solubles (50 o/r 
water) . An option is provided as to whether 
fish solubles are produced as a product or added 
to the fish meal. 

Fish are unloaded from the boat by fish 
pumps. A weighing conveyor carries the fish 
to a storage unit which has a three-day capa­
city. A bucket conveyor takes fish from stor­
age and drops them into a cooker. Oil is re­
moved from the cooked fish in a continuous 
screw press. 

The press cake leaving the press contains 
50'/r solids. This stream in tons/ day is labeled 
AA (91,2). The press liquor contains the oil 
and water from the fish and 15 % of the total 
fish protein. It is labeled AA (91,3). The 
cookers are available in 100 ton/ day and 250 
ton/ day sizes. Similarly two different sizes 
of screw presses are available. The selection 
of cookers, presses, and screens is internally 
handled in the program. 

The program then branches to two proces­
sing streams. The stream containing most of 
the oil and water is discussed below. The first 
input option considered is whether to add the 
fish solubles streams to the fish meal stream 
[IPTION (1) = 2], or to market them as sep­
arate products, [IPTION (1) = 1]. 

From the presses, stream AA (91,2) passes 
through a mixer where the recycled fish 
solubles may be combined with the main 
stream. The stream then goes to steam tube 
drying in which approximately one-half of the 
weight is evaporated. Antioxidant, correspond­
ing to 0.01 ## of oil retained in the fish meal, 
is then added. The meal passes through a 
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mixer to a storage unit where it is cured for 
15 days. The meal is milled prior to bagging. 

Stream AA (91,3) is centrifuged. The cen­
trifuge is sized from the flow in gallons/ hour. 
The oil is then polished with hot water (10% 
of the oil weight of water is used) in a second 
centrifuge. The dummy variable TONSA is 
used for this stream at this point in the pro­
gram. The fish oil product is designated 
AA (90,5) . All hold tanks in the stream have 
a one-hour holding time. The fish oil storage 
capacity is 15 days. 
- The water and soluble protein are conveyed 
into an acid mix tank where it is mixed with 
sulfuric acid. This stream TONSWW then 
passes into a triple effect evaporator. The 
streams TONA and TONC are in tons/ hr 
rather than tons/ day. TONA is the inlet 
stream to the triple effect evaporator. TONC 
is the stream from the third effect going to 
the concentrator. The resulting fish solubles 
stream is 50 ('1- protein. It may be marketed 
as a product AA (90,4) or returned to the mixer 
and processed as fish meal. The storage ca­
pacity for fish solubles is 15 days. 

In summary, three products may be pro­
duced-fish oil, fish solubles, and fish meal. 
Also, by an appropriate choice of option the fish 
solubles may be recycled and processed with 
the fish meal. 

B. Biological Process 

In the biological processes the proteins of 
the fish are partially hydrolyzed with enzymes 
to permit separation of the oil, bone, and pro­
teinaceous material. The distinguishing fea­
ture of the process is large heated and stirred 
vessels into which the ground fish is fed and 
in which the digestion takes place. The sub-

, routine handling this process is labeled "Sub­
routine Biolog"; the flow streams and equip­
ment blocks of this subroutine are identified in 
Figure 2. In addition to the standard four­
card input discussed in Section IVD, "Biolog" 
requires 5 input items which are entered on a 
fifth card in E12 format. 

1. ULOADING, STORAGE AND GRINDING 

The handling of the fish up to the digester 
stage includes fish pumps, conveyors with wash 
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fore being fed to the digestion vats the fish 
are cooked and pressed as in the Fish Meal 
Process. The separation of oil and stick water 
takes place before rather than after the di­
gestion stage. Process description: a) Input 
(besides the standard input) is the same as for 
the Biological process, except that in this case 
the enzyme which is added to the digester is 
based on 100 lb. of cooked and pressed fish (re­
ferred to as press cake) rather than on raw 
ground fish; b) Unloading and storage pro­
cesses include fish pumps, conveyors with wash 
and weighing provisions, and refrigerated 
brine storage for up to 3 days of plant oper­
ation. The stored fish is lifted by bucket ele­
vators into steam cookers. The fish are cooked 
and pass into screw presses where the moisture 
content of the "press cake" is reduced to 
60 %. 

The press liquor is screened and pumped 
from a hold tank to a centrifuge for oil sep­
aration and "foots" removed by screening are 
recycled to the press. The separated oil is 
polished with hot water in a second liquid-liquid 
centrifuge, as in the Biological process, and 
pumped to bulk storage. 

The aqueous "stickwater" stream from the 
first centrifuge contains both soluble and insol­
uble solids. It is added to the press cake in 
the digesting vats along with additional water 
to form a press cake slurry for enzymatic hy­
drolysis. For hydrolysis with the alkaline en­
zyme the pH is adj usted with 5N NaOH at 2.2 % 
of the weight of raw fish feed. 

After a 4-hr hydrolysis the slurry is passed 
through a vibrating screen. Bones and scales 
with a 50 % moisture content are conveyed from 
the screen to a stream tube dryer where the 
moisture content is reduced to 10%. The dry 
bone meal is sent to a hammer mill and then 
bagged. 

The screened hydrolysate is concentrated to 
a fish paste containing 50 % solids in a wiped 
film evaporator. Depending on the input op­
tion, all or part of it is either packaged in cans 
or fed into a spray dryer where the moisture 
content is further reduced to 5%. 

The final products are bone meal (36 % pro­
tein, 9.7 % oil, 47.4 % ash), fish paste (39% pro­
tein, 6% oil, 5% ash), dry concentrate (75 cf, 

protein, 11 % oil, 9% ash) and fish oil. In­
solu1ble solids are not removed by centrifuga-
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tion as in Biological process. 

D. IP A Extraction Process 

The IP A process is shown in Figure 4. Thi 
is a solvent extraction process in which water 
and lipids are removed using isopropyl alcohol 
(17). Solvent recovery and recycle i an im­
portant part of the process. The first deci. ion 
variable is whether wet deboning or no debon­
ing is used. In wet deboning the bones are 
dried, ground in a hammer mill, packaged and 
sold as bone meal. This option is activated 
when IPTION (1) is equal to one. If no de­
boning is desired, no option is specified. In 
this case, the dried concentrate product will 
contain both protein concentrate and bone 
meal. 

Unloading and storage processes include fish 
pumps, conveyors with wash and weighing pro­
visions, and refrigerated brine storage for 3 
days of plant operation. The ground fish is 
pumped to a slurry mix tank where solvent 
miscella M-2 is added. The solids go through 
four stages of extraction. They are separated 
from the miscella between stages bv screens 
and presses. 

For the material balance on the extraction 
vessels the miscella stream are designated 
STRMM (I) where I is the stage number. The 
constituent streams of oil, protein, ash, water. 
and isopropyl alcohol are designated STRl\I 
(I, J). Here, however, the index I de ignates 
the stream entering the Ith stage or leaving 
the I + 1 stage. The unit operation of this 
part of the process is a 4-stage liquid-slurry 
extraction process in which an azeotrope of 
isopropyl alcohol and water is used a the ex­
tractive solvent. The solvent to fish ratio i 
2: 1. 

1. FISH PROTEIN CONCENTRATE STREAM 

The slurry stream leaving the fourth stage 
of extraction contains the a h, most of the pro­
tein, and a small residual amount of oil. Thi 
stream enters a series of dryer (dryer, trip­
per dryer. and conditioner) in order to reduce 
the moi ture of the stream to approximately 
8('( and to reduce the IPA re -idual to below 
250 ppm. The amount of material leaving- th 
conditioner i designated TA B. The fraction 
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of protein retained in the fish protein concen­
trate is designated as ZA 7 and the amount of 
bone meal in the FPC is ZA8. The original 
fractions chosen are 0.96 and 0.04 respectively. 
They can be changed readily without affecting 
the main body of the program. The finished 
concentrate and bone meal are then milled and 
packaged. 

2. OIL STREAM 

The stream containing the bulk of the oil 
is the miscella stream leaving the first stage. 
This stream is acidified (conc. H 2S04 at 1.9 rc­
of fish feed) and enters an oil-water centri­
fuge. Approximately one-half of the oil is re­
moved. This oil plus the oil from the still bot­
toms product, which was centrifuged, are com­
bined into one stream. About 10 ('~ hot water 
is added to this stream before it enters a pol­
ishing centrifuge. This oil can be stored up 
to 15 days and is sold in bulk. 

3. SOLVENT RECOVERY 

The rest of the oil and solvent from the first 
oil-water centrifuge is heated prior to the dis­
tillation process. The solvent, which is mostly 
isopropyl alcohol, is dist.illed in a 25-tray col­
umn. SBOT (I) designates the constituent 
bottoms consisting of isopropyl alcohol, water, 
oil, and soluble protein. The product at the 
top of the column is designated STOP (I) and 
consists of isopropyl alcohol and water. The 
recovered solvent is then pumped to the stor­
age tank where make-up i opropyl alcohol is 
added as needed. 

4. FISH SOLUBLES 

The nun-oil portion of the centrifuged col­
umn' bottom i fed to a triple effect e,-ap­
orator. The product i further concentrated 
to 50 Cc protein in a concentrator e,-aporator. 

The product b'eam con L t of fi h protein 
concentrate AA (90.7), bone meal AA (90.3) 
(if wet deboning i pecified). fi h oil AA 
(90.5), and fi h ~oluble AA (90.4). 
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E. Pre Cake--IP Proc :) 

The Pre.. ak -T r PI' c coml 111 

proved technology f IP -traction J h ( 
pre-proce . ing of th' raw fi:h in ord r t 
vide a more concentrate I and 111 r a i1y 
feed. A diagramatic repr ntation 'f th 
cess i ho\\'n in Figure -. 

1. UNLOADING, TORAGE. A. 'n PRE'S C'A KE 
PROD CTION 

The fi h i unloaded by mean of fi h pump. 
weighed and wa. hed anel . tor rI in r frig r­
ated brine. A torage cal acity ~uffi i, n to 
provide 3 days of feed to the pre. cak pro­
duction unit i provided. From th brill t r­
age vat the fish i lifted by bucket I vatol' in­
to steam cooker.. The fi ~h i.~ cook d, Cl'lI h 3d, 
and passes into a ~crew pres: which I' due 
its moisture content to 60 r;. The xc liqui J 
passes through a vibrating -cre"n filter into a 
hold tank. Thi liquid is proce~ .. ed €I arat 1,) 
in order to recover the oil and di .ol\' d (lid. 
The compre ed bulk fi. h. called "pl'(, ak." i 
ground, transported by , crew conv" 'or 
into a clo ed 1 wocd bin for illtenn 'diat(> tor­
age In IPA or directly into th IT -tracti n 
stages. The capacity of the illt I'm (liat t 1-
age i ufficient to provid < -O-day ba kl g­
for the IPA extraction portion of th) 11 nt. 

2. IP A EXTRACTION 

The pre cake is turned int 
product through multi ~t.'1g) coun l'Cllrr n 
IP A extraction. The pn g-ram i up in u h 
a way that the Huml r of -b c e J n g: 
and their individual fficienci can be ch ng d 
readil:. The tandard number of tag i 
sumed to be four; howe\' r, any num r up t 
eight can 1 e .::pccifi d in th input. If th e-
:ired number of 'tag - i oilL r hm four, h 
number hould 1 en er d in c lumn of 
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changed readily without modifying the main 
program. 

Consider two sequential stages I and I + 1: , 
Stage 1 STM(J,I) Stage 1+1 ST M(J, l+M) . .... 

The J index describes the five main com­
ponents of the stream. The relationship is as 
follows: 

J 1 - Oil 
J 2 - Protein 
J 3 - Ash 
J 4 - Water 
J 5 - IPA 
The quantity for each component exiting 

from stage I + 1 is computed by the following 
relationship: 

STM (J,I + 1) = STM (J,I) * DATB (I,J) 

Where: I-DATB (I,J) is the extraction effi­
ciency for component J in the I + 1 stage. 
These quantities are thus stored in the readily 
accessible LIBRE subprogram. 

The above definition has to be modified for 
the case of the IP A content leaving the first 
extraction stage. The modification is: 

STM(5,1) = STM(4,1) * DATB(1,5) 

3. FISH PROTEIN CONCENTRATE STREAM 

The slurry stream leaving the final extrac­
tion stage contains the ash, most of the protein, 
and a small residual amount of oil. The stream 
enters-in sequence-a dryer, a stripper dryer, 
and a conditioner in which its moisture content 
is reduced to about 8 % and the IP A residual 
falls below 250 ppm. The solid stream leaving 
the conditioner is labeled TASB. It is milled, 
weighed, and packaged. 

4. OIL STREAM 

The stored liquid from the press cake pro­
duction process and the still bottoms from the 
solvent recovery still are fed into a liquid-liq-
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uid centrifuge. Oil separation efficiency is as­
sumed to be 94%. Bottoms containing the dis­
solved solids are fed into a storage tank in 
order to be processed through evaporators, the 
top oi'l containing fraction is pumped into a 
polishing "'Sharples" type centrifuge. Here 
10 % volume fraction of hot water is added. 
The purpose of this centrifugation is to remove 
entrained blood and remaining solids. The 
polished oil is fed into final oil storage tanks. 
A storage capacity sufficient for 15 days pro­
duction is designed. 

5. FISH SOLUBLES 

The stream containing dissolved solids from 
the liquid-liquid oil separation centrifuge is fed 
into a triple effect evaporator followed by a 
concentrator. The moisture content is reduced 
to about 50 %, the product is acidified and stored 
as fish solubles. 

6. SOLVENT RECOVERY 

The solvent-containing stream is preheated 
and passed into a 25-tray distillation column. 
The bottoms of the column pass, as noted, into 
the liquid-liquid centrifuge of the oil separation 
stream, the solvent-containing tops go through 
a charcoal filter and, after addition of requisite 
amounts of makeup solvent, are recycled to the 
IP A separation stages. 

IV. COMPUTER USER INFORMATION 

A. Program Outline 

The programs making up the FPC cost anal­
ysis code can be divided into three classes. 
1 Programs handling input and output data 
and performing calculations which are com­
mon to all FPC production processes. This 
class includes the MAIN program and the sub­
programs MATER, CAPTOL, and OPERAT. 
2 The programs describing each of the five 
separate processes. The main portion of the 
computations is performed by these programs. 
The material and energy balances are comput­
ed. On the basis of this information and on 



built-in decisions regarding equipment sizes 
(see Section B) the required capacity for the 
major equipment items are calculated. The 
six programs in this class and the process 
which they analyze are: 

Pro grant lYante 
FPCXXI 
BIOLOG 
PRESCK 

XXIPA 

PRSIPA 

Process 
Fish meal plant 
Biological process 
Press cake biological 

process 
Isopropyl alcohol extrac­

tion 
Press cake-IPA extraction 

process 

3 The service and information subprograms. 
These consist of a large number of largely si­
milar subprograms which calculate the cost for 
individual equipment items and of the library 
subprogram LIBRE which contains all of the 
costing data. The costing subroutines are dis­
cussed in more detail in Section C. Usually 
they are named directly by the equipment name 
and given an equipment capacity return, its 
cost and the cost breakdown. In some cases 
similar types of equipment are handled by sing­
le subroutines. The list of the equipment sub-
routines is: 

Sub-
I denti/ication routine 

lYuntber Equipntent lYante 

6 Conical Hopper Hopper 
7 Fish Storage Silo 
8 Scru'bbers Con den 

11 Pulveriser Pulver 
17 Screw Conveyor Screwr 
18 Hammer Mill Hammer 
19 Drum Dryer Dryer 
20 Pan Dryer Deyerp 
21 Rotary Vacuum Dryer Dryerr 
27 Boiler Boiler 
30 Spray Evaporator Evpspr 
31 Wiped Film Evap- Evpflm 

orator 
32 Forced Circulation Evpfrc 

Evaporator 
33 Vertical Evaporator Evphor 
40 Shop Fabricated Storag 

Tank 
42 Pressure Vessel Vessel 
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43 Distillation Column Column 
49 Jacketed Reacting Reactr 

Vessel 
50 Fish Grinder Grinder 
51 Vibrating Screen Screen 
52 Sharples Centrifuge Sharp 
53 Solid Bowl Centrifuge Bowl 
54 Vertical Basket Cntfge 

Centrifuge 
57 Free Flowing Solvent Blendr 

Blender 
65 Reciprocal Pumps Pmprec 
66 Centrifugal Pumps Pmpcnt 
67 Shell-Tube Heat Heatex 

Exchangers 
70 Belt Conveyor Belt 
71 Bucket Conveyor Bucket 
72 Scale Scale 
73 Agi ta tor-Propeller Agitor 
74 Ball Mill Balmil 
75 Bagging Machine Baggma 
78 Rotary Drum Filter Filter 
80 Overhead Crane Cranes 
81 Drag Conveyor Dragma 
85 Mechanical Refrigera- Refrig 

tion 
99 Facilities Fascil 

The library program LIBRE performs no 
other function besides storing the cost data for 
all equipment items and those process raw ma­
terials which are not given in the input data. 
These data are made available to all the sub­
routines by reading the contents of LIBRE in­
to a large common block which is made up of 
two rectangular matrices and a linear matrix, 
namely AA (100,20), IA (100,5), and BB (100). 
The first index of the AA and IA matrix usually 
refers to the identification number of specific 
equipment items. The BB matrix contains raw 
material cost data. Thus LIBRE has to be 
called just once for each individual cost cal­
culation. This is done from the MAIN pro­
gram. 

Most of the program changes which will be 
necessary as cost data change or become more 
accurately known can be done in LIBRE. This 
is discussed in more detail in Appendix A. 

The interrelationship of programs during a 
typical calculation is shown diagrammatically 
in Figure 6. 





B. Equipment Sizing 

This section follows the listing of equipment 
in subroutine LIBRE. Only those items of 
equipment about which design decisions had to 
be made are discussed. 

Pulp Presses are 6 feet long and the diameter 
in inches is calculated by the relation 8 (ton­
days/50) 'h up to 24. 

Screw Presses (for fish meal) are in two 
sizes with preference for the large one. For 
250 ton-days the size is 21 feet long and 16 
inches in diameter and for 100 ton-days, or 
less, the size is 15 feet long and 12 inches 
in diameter. 

Rotary Steam Tube Dryers are sized accord­
ing to amount of feed based on 2.5 square 
feet to process one ton-day of material fed 
per day. 

Cookers are based on 0.25 square feet per 
ton-day of fish. 

Boilers are based on 150 psig steam and 
sized in terms of 1.05 times required steam 
for the entire -process. 

Spray Dryers are sized on pounds of water 
to be evaporated as given in reference 7. 

Wiped Film Evaporators are based on 6T = 
50° F and U = 500 BTU/ hr ft2 ° F giving 
the relation area in square feet equal pounds 
of water evaporated per hour divided by 
25. 

FOTced CiTc'ldation Evaporators are based on 
6T = 50° F and U = 400 BTU/ hr ft2 ° F 
giving the relation area in square feet equal 
pounds of water per hour evaporated divided 
by 20. 

VeTtical Tube EvaporatoTs are taken as (a.) 
three in series with 6T = 50° F and U = 
400 BTU/ hr ft2 ° F giving the relationship 
area in square feet equal pounds of water 
evaporated divided by 20, or (b) the concen­
h·ator evaporator which has 6T = 50° F and 
U = 500 BTU/ hr ft2 ° F giving the area in 
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square feet equal to the pounds of water 
evaporated divided by 25. 

Storage Tanks are based on the holding time 
for the stream involved. 

Distillation Columns are prorated from the 
Experiment-Demonstration Plant (EDP) 
still design and directly scaled. Stage num­
ber is 25, height is 54 feet and reflux ratio 
is two as they are in the EDP. The diameter 
of a still cannot be less than 4 feet and in­
creases in 2-foot intervals of diameter (4, 6, 
8, etc.). 

Reactor Vessels (biological) are sized based 
on a residence time of 5 hours. The min­
imum number of vessels for a plant is three. 
The maximum vessel size is 10,000 gallons. 

Fish Grinders are in two sizes for 150 and 
75 ton-days with preference for the larger 
size. Horsepower requirements are based 
on 40 Hp/ 3 tons/hr throughout. 

Centrifuges are of two types. Solid-liquid 
( disk-type slimers ) having 2000 gallons per 
hour of throughput, and liquid-liquid (Sharp­
les) having 1000 gallons per hour capacity. 
In both cases only one size is used and it re­
quires 20 horsepower. 

Pumps, both centrifugaal and reciprocating, 
are sized in terms of the product of gallons 
per minute times the required pressure in 
psi, generally taken as 30 psi. 

Heat Exchangers are of two kinds. Heaters 
using steam are sized according to area in 
square feet equals 0.1 times pounds of steam 
required, (6T = 20° F and U = 500 BTU/ 
hr ft2 ° F and the cooling water rise is 20° F). 

Belt Conveyors are taken as 100 feet long. 
For less than 150 ton-days the width is 36 
inches and for greater than 150 ton-days the 
width is 48 inches. 

Bucket Conveyors are based on a lifting 
height of 20 feet. 



Agitators are for two purposes. For slurries 
the required horsepower is 0.01 times the 
tank volume in gallons. For waterlike liq­
uids the horsepower is 0.005 times the tank 
volume in gallons. 

Bagging and Packaging Machines are based 
on bags or cans per minute. 100-pound bags 
are used for fish meal, 25-pound bags for 
FPC and other dry products, and 5-gallon 
cans for paste products. 

Refrigeration includes brine recycle pump 
and heat exchanger and is based on 0.5 tons 
of refrigeration per ton of fish stored and 
three days of fish storage. 

Brine make-up - This is a unit called a 
Brinopac, which delivers 50 gal/hr of 100 0 

brine. It is 24 inches in diameter. The price 
FOB with hopper is $1,190. This unit is 
good for any plant up to 300 ton-days. For 
any larger plant, the unit would cost $1,880. 

Boiler Feed Water Treatment - This in­
cludes all the material to purify the boiler 
feed water, i.e., the water in the make-up 
tank is deaerated to get rid of dissolved O2 
and C02. Ion exchange is used to eliminate 
Mg and Ca ions. A pH adjustment is also 
made. The initial unit for boiler feed water 
treatment for any size is about $1,000. After 
that, it costs $100/ month for upkeep. 

Buildings are sized at 14 square feet of 
ground floor per ton-day of fish. Generally 
buildings are 40 feet high and have several 
levels depending on operations. 

Real Estate is based on 0.0050 acres per ton­
day of plant capacity. 

Warehouse space is taken as 15 square feet 
per ton-day for fish meal plants and 3 square 
feet per ton-day for other plants. 

Fish Pumps are reciprocating type. The 
plant use one fish pump for each 500 tOl1-
days of fi h. Smaller plants hcl\'e one pump. 

Dock Facilities are 2,400 square feet for each 
fi h pump, 
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C. Equipm nt ubr utin 

The material ba e co of aIm t all 
of equipment ar :timat d by th 

Ba~e Co t - (~ (SIZE) b 1) 

The installation cost, labor co. t. and incidental 
costs are determined b ' 

Subsidiary Costs - (En. e Co t) . d' (2) 

where d - cost factors in LIERI~, i - 1, _.0). I. 
The subprogram associated with the fi hed> 

costing programs uses the following- varial Ij" 

COST (1) Ease o t 
COST (2) Field ~Iat 'rial 
COST (3) Lahor (o:t 
COST (4) Indirect o t 
COST (5) Total o.t 
COST (6) Uncertainty in o t 

The base cost is updated by multiplying th 
value determined in equation (2) by the :'lIar h­
all and Stevens index EB (1). 

The factors accounting for material c t 
labor cost. inchrect cost. and uncertainty co t 
as w('ll as the constants a and b are tor d in 
program LIBRE. 

The factors are: 

AA (IX.,) nitCo,t (a) 
AA (IX.8) E.'ponential in 0 

Equation (b) 
AA (IX,ll) -- )Iaterial o t Fa r 
AA (IX.12) Direct o t Factor 
AA (IX.13) - Indirect o t Factor 
AA (IX.lO Tncert.:'linty o t Fac r 

In a limited number of the 'ubprogram , th 
factor a depend~ on a econd iz "ariabl. 
In this case the co, t L entered directly int th 
subprogram: 

i.e. SCRE"WR 

Furthermore, in ~ome ca e , it i d ir 
ha\'e a materi. L: opti n. \' r. I api J eh 
have been u.:ed in the pr gram: 

i. . PMPC. "T 
"'TORA J 



In subsequent changes it is recommended that 
the following procedure be used. The material 
is selected in the program and designated by 
IA (IX,5) = INTEGER. For example if the 
equipment is to be constructed of monel then 
IA (IX,5) = 8: it is not necessary that the 
integer be associated with the same material 
for each item of equipment. In the subpro­
gram one has the statements 

IF (IA (IX,5). EQ. 8) BB (2) = 6.1 
COST (1) = COST (1) * BB (2) 

The second card comes after the computation 
of the indirect, labor, and materials cost based 
on the initial base cost. 

The factor BB (2) can be entered from the 
main program (XXIPA, BIOLOG, etc.) as well. 
In addition a print statement is added to be 
consistent with the new option. 

Usually the sizing equation is adequately 
represented by one sizing variable. This term 
is designated AA (IX,17). Occasionally it is 
necessary to have two variables, in which case 
the variable is usually AA (IX, 18), although 
on occasion AA (IX,20) has been used. 

To illustrate the costing program we con­
sider a typical subprogram BUCKET, the pro­
gram for the bucket conveyor. 

SUBROUTINE BUCKET* 

1. IX + 71 

2. Q = AA (IX,7) 

3. IF (AA (IX,18). GR. 30. and. AA (IX, 
18). LE. 75), 
AA (IX,7) = AA (IX,7) + 180 

4. IF (AA (IX,18). GR. 75.) AA (IX,7) 
AA (IX,7) + 280. 

5. COST (1) = AA (IX,7 * AA (IX,17) 
** AA (IX,8) * BB (1) 

6. COST (1) = COST (1) * .001 

* FORMAT, DIMENSION, PRINT common state-
ments have been omitted. ' 
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7. COST (2) 

8. COST (3) 

9. COST (4) 

COST (1) * AA (IX,l1) 

COST (1) * AA (IX,12) 

COST (1) * AA (IX,13) 

10. COST (5) = COST (1) + COST (2) + 
COST (3) + COST (4) 

11. COST (6) = COST (5) * AA (IX,15) 

12. DO 1 I = 1,6 

13. 1 COST A (I) 
COST (I) 

14. AA (IX,7) = Q 

COST A (I) + 

Statements 2 and 14 are necessary in order 
that the values in LIBRE remain constant when 
the subroutine is used repeatedly. 

Statements 3 and 4 adjust the value of the 
constant a [AA (IX,7) ] for different values of 
AA (IX,18) which is the capacity of the con­
veyor in ' tons. The size unit AA (IX,17) is 
the height in feet. 

Statements 5 and 6 determine the base cost 
in thousand dollar groupings. In 7-11 the costs 
of materials, labor, incidentals, and cost var­
iation a~ well as total cost are determined. 

In statements 12 and 13 the running cost of 
the plant option (IPA, Biological, etc.) is com­
puted. 

If different materials of construction were 
used then one would add the statement 

COST (1) = COST (1) * BB (2) 

between statements 9 and 10. 

D. Program Input 

The input to the FPC program can be divided 
into two parts: a) the "standard" input which 
is common to all of the different processes; b) 
the "optional" input presented in Section III, 
which discusses the individual processer; here 
we shall explain the standard input. 

The standard input consists of four cards. 
The first of these enters integer input data, the 
remaining three enter input data in the floating 
point format. 



Program Variable 

I. Card 1: 

A. Iz 

B. Options 
1. fish meal 

IPTION(l) 
IPTION (2) 

2. IPA 
IPTION(l) 

II. Card 2: 

tons 

BB(l) 

BB (50) 

III. Card 3: 

BB(5) 
BB(6) 
BB(7) 

BB(8) 

BB (10) 

IV. Card 4: 

BB (30) 

BB (31) 
BB (32) 

Columns 

Format: (8110) 

1-10 

11-20 

Format (3E 12.5) 

1-12 

13-24 

25-36 

Format (5E 12.5) 

1-12 
13-24 
25-36 

37-48 

49-60 

Format (3E 12.5) 

1-12 

13-24 
25-36 

Description 

Fixes process to be analyzed. 
1 = fish meal 
2 = IPA 
3 - biological 
4 press cake - biological 
7 = press cake - IP A extrac­

tion 

1 solubles are product 
2 solubles recycled 
1 wet deboning 
blank = no deboning 

The tons of fish to be processed 
per day. 

The Marshall-Stevens index tak­
ing the 1970 index of 297.5 as 
one. 

The operating days per year. 

Cost of the fish in ¢ l Ib. 
Cost of electricity in ¢IKWHr. 
Labor and supervisory costs in 

dollars/ hr. 
Depreciation and interest in per­

cent per year. 
Fuel cost in dollars per thermo 

Oil composition of the fish in 
weight percent. 

Protein composition percent. 
Ash composition in percent. 

V. (For Biological and Presscake programs only) 

Card 5: 
BB(40) 

BB(41) 

Format (5E 12.5) 
1-12 

13-24 
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The effectiveness of the enzyme 
being used in lbs. of enzyme re­
quired per 100 lb. of fish being 
processed. (For press cake 
Biological, it is per 100 lb. of 
press cake being processed.) 

Price of enzyme is $/ lb. 



BB(42) 

BB(43) 

BB(44) 

25-36 

37-48 

49-60 

The percentage of the total dis­
solved solids stream coming out 
of the wiped film evaporator 
(see Figure 2) which is pack­
aged in paste form. 

The effectiveness of the antioxi­
dant being used, in lbs. of anti­
oxidant required per 100 lb. of 
fish or 100 lb. of press cake. 

Price of antioxidant in $/ lb. 

VI. (For Press cake - IPA extraction only) 

Card 1: Format (8110) 
40 

E. Program Output 

The output of the cost analysis program is 
presented in seven separate sections: 

1) Printout of input data. 
2) Detailed equipment costs. 
3) Material and energy balance. 
4) Cost of facilities. 
5) Capital costs. 
6) Operating costs. 
7) Production Cost of FPC. 

Each of these sections is printed out in the form 
of a table. The contents of these tables will 
now be taken up in turn. 

1) Input Data.-Identifies the process be­
ing analyzed, prints out all of the external in­
put data and operating options. 

2) Detailed Equipment Costs.-This is the 
most extensive table of the output. It presents 
the total cost and the cost breakdown of each 
major item of equipment required in a given 
process. Each equipment item is identified, its 
capacity, capacity units, and major construc­
tion material is printed. Following this infor­
mation the total cost and the cost breakdown 
for this equipment are given. The cost break­
down uses the scheme of Reference (6) which 
is identified in the table headings. That is, 
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The number of IP A extraction 
stages (if different than four) 
should appear. 

the first column labelled "Base Cost" gives the 
FOB. to manufacturer cost for this type and 
capacity equipment. This cost is multiplied by 
the Marshall and St~vens index given in the 
input data. The methods used computing this 
cost, the sources of the required internal data 
and the means for modifying these data are 
presented in Appendix A. 

The subsequent three columns present addi­
tional costs which are incurred before the 
purchased equipment becomes operable. 

Column 2, the "Material Costs" includes such 
diverse items as piping, electrical wiring, equip­
ment base, and heat insulation. Column 3, the 
"Labor Costs" are the labor costs incurred dur­
ing installation, and Column 4, the "Indirect 
Costs", summarizes remaining expenses such 
as shipping, insurance, construction overhead, 
and construction engineering costs. 

All of these cost items are calculated as fac­
tors of the first column. These factors vary 
with equipment type but not with capacity. 
For each equipment item they are tabulated in 
the subprogram LIBRE and are easily acces­
sible for modification. 

The fifth column, titled "Module Cost", is a 
summation of the four previous columns and 
represents the capital investment required to 
design, order, ship, and install a given equip­
ment item. Finally, the last column, titled 
"Range", is an estimate of the reliability of 



these cost figures. This estimate is based up­
on the cost data available at the end of 1969 
and summarized in the L1BRE subprogram. 
As time passes and cost figures are modi­
fied, the range estimate should be changed as 
well. 

The information described above is printed 
out individually for each major piece of equip­
ment even if multiple items of identical type 
and capacity of equipment are required. The 
sequence of printing out this information starts 
with equipment required to unload and store 
the fish (that is, the first item is always the 
fish pumps), and after that follows the main 
process streams. For example, in the fish meal 
plant analysis the equipment required to pro­
cess the solids stream is presented first, then 
come the centrifuges required for oil separa­
tion, the evaporators required to concentrate 
the dissolved solids, and finally equipment items 
which do not really fit into the process stream, 
as the boiler, fork lift, or the cost of the in­
strumentation loops. 

3) Material and Ener(JY BaZance.-This 
table presents first the overall, then the detailed 
material and energy balance. In the overall 
section of the table the total steam, electricity, 
and cooling water used in the process is given. 
The fish feed is broken down into the oil, pro­
tein, and ash components. 

The detailed portion of the table prints out 
the process stream balances in terms of hourly 
throughput. The sequence of printout gener­
ally follows the process stream flow lines as 
shown in Figures 1 to 6. Where branches in 
the process stream occur (for example at the 
separation of oil and stickwater for the fish 
meal plant) the balance calculation follows one 
of the streams to completeness and returns to 
the branch point to pick up the remaining 
stream. 

4) Cost of Facilities and Site De1'elopment. 
-This table summarizes the cost of land, docks, 
warehouses, and process buildings. The cost 
breakdown is similar to that described for 
Table 2. The data used in the calculations are 
stored in subroutine L1BRE and are printed 
out for easy reference in the table. 

5) Summary of Fixed Costs.-This is a 
summation of total capital costs. It includes 
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the already detailed co t for equipment and 
facilities plus pro\'i:ion f()J' pare parts. ngi­
neering of the plant. and contingencie. Th 
latter three are calculated 1L fraction' of the 
summarized equipment cost. 

6) Operating Costs.-This tahle pre. ent 
the total and detailed plant operating costs on 
a daily and yearly basis. The quantities of all 
the materials used in the process and their daily 
costs are printed out first. This portion of the 
table contains also such items as electricity - , 
packaging, and labor and supervision man-
hours. Under the title "City Water" only the 
water used in the process which must be of 
drinking quality is included. The cost of pro­
cess water (Le. for scrubbers and condensers) 
is calculated in terms of the electricity neerled 
to pump it. 

The second portion of the table includes items 
which are calculated as fractions of the total 
capital or equipment costs. These are depre­
ciation (at a percentage figure given in the in­
put), maintenance, and insurance. The fac­
tors used to calculate these costs appear in 
subroutine OPERAT. Where not supplied in 
the input, the prices of the process material 
are stored under the designation BB (I) in suh­
rou ine L1BRE. 

The third portion of the table summarize 
the production rate of various products on a 
daily and yearly basis. 

7) Production Cost of FPC.-The last table 
is entitled "Production Cost of FPC." In this 
table the following are listed: 

a) by-products of the process 
b) the assumed selling price in cent. 

pound 
c) the by-products total worth. 

Two prices of FPC appear at the end of the 
printout. The first price is calculated by di­
viding total operating cost hy the FP pro­
duced per year. The second price takes into 
account the pI'ocess by-products by. ubtracting 
their total worth from the total operating co t 
before dividing by the FPC proouced per year. 
The calculation and printout take place in the 
subprogram OPE RAT. The a :umed LellIng 
prices of the by-product:: are fOllnd in LlBRE 
[BB (66) to BB (62)] and can ea ilv he 
changed. 



APPENDIX 

A. Internal Program Changes 

A-1. INTERNAL DATA CHANGES 

There are several occasions when it may be 
necessary to update the program. These in­
clude the following: 

1) The estim.ated cost of an item of equip­
ment is in error 

2) a new piece of equipment is to be added 
3) the equipment sizing routine is to be 

altered 
4) a new option is to be added to the plant 

opt ions 
5) a change in the cost of chemicals. 

Most changes, especially of the types 1 and 5, 
may be made directly in the program LI'BRE. 
Changes in bare cost, incidentals, labor, and 
materials for the process equipment may be 
made by substitution of the appropriate cards 
in LIBRE. 

Example 1 
The cards in LIBRE for a Rotary Dryer are: 
AA (21,7) = 1000. 
AA (21,8) = .5 
AA (21,11) .30 
AA (21,12) = .30 
AA (21,14) = .30 

For these values the base cost of a dryer with 
400 square feet is estimated to be $20,000. 

The manufacturer's estimates for this equip­
ment were $30,000, with the in8talled cost, 
labor cost, and incidentals estimated correctly. 

Solution: 
The base cost of the equipment too low. The 

simplest adjustment is to alter the base cost 
AA (21,7) to give the correct value. However, 
an increase of the base cost results in a inci­
dental increase as well. The recommended so­
lution is to substitute for the above cards in 
LIBRE the new cards. 

AA (21,7) = 1500. 
AA (21,8) = .50 
AA (21,11) .20 
AA (21,12) .20 
AA (21,14) .20 
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Example 2 

The price of sulfuric acid is 30 % more ex­
pensive at Plant A than it is at the other plants. 

Solution: 
The card [AA (100,14) = 1.00] in LIBRE 

is replaced with AA (100,14) = 1.30. 
Occasionally in some items of equipment, 

such as a screw conveyor, one cannot alter the 
program by a single change of cards in LIBRE. 
The reason for this is that the base cost is a 
function of the diameter of the conveyor, which 
is an additional input variable to the costing 
subroutine. In this case it is necessary to alter 
the costing subroutine itself. 

Example 3 

The cost of the screw conveyor with a di­
ameter greater than 2" has been found to over­
estimate the cost by a factor of 12. The labor 
cost, the incidentals, and the installation costs 
are correctly estimated. All other estimates 
are correct. 

Here one cannot simply change LIBRE 
since the modification would appear for other 
sizes as well. There are many ways of modi­
fying the program; one way would be to add 
the card to the subroutine SCREWR. 

If (AA (IX,18) .GT.12.) AA (IX,7) = .5* 
AA (IX,7) which states that if the diameter 
is greater than 12 then the base cost is reduced 
by 50 %. 

The addition of a new equipment item re­
quires three changes to the program. 

1) First the new subroutine is named and 
given a previously unassigned index number. 
The Fortran statement of the program would 
be closely modeled after existing subroutines. 
It is strongly recommended that AA (IX,17) 
be used to designate the principal variable in 
the costing equation. 

2) The variables for the costing equations 
are added to LIBRE. These should include 

AA (IX,7) Base Cost 
AA (IX,8) EXPONENT 
AA (IX,l1) Materials 
AA (IX,12) Labor 
AA (IX,13) Incidentals 
AA (IX,15) Range of COSTS 



3) The calling subroutine must be added 
to the primary subroutines. This calling se­
quence will include at least a sizing equation 
and the call statement. 

AA (IX,17) = SIZE * .01/24 
CALL EQUIPM 

A-2. EQUIPMENT SIZING AND PROCESS 

CHANGES 

The equipment sizing routine is alter ed by 
changing statements in the primary subrou­
tines. 

Example 4 
The area of heat exchangers in square feet 

was found to be 12 % of the water evaporated 
rather than 10%, for the preheater to the dis­
Wlation column. 

Solution: 
The subprogram XXIP A has the statement 

FF = STEAMS * .1 
AA (67,17) = FF 

These two cards are removed and replaced with 

AA (67,17) = STEAMS * .12 

Which not only makes the desired change but 
increases the efficiency of the program as well. 

Major changes in program options must be 
made in the subprograms. In addition changes 
must be made in the main program as well. 
In general, there is no simple way of making 
these modifications. 

Example 5 
It is wished to add a costing subprogram for 

, the VIOBIN program. 
The procedure is to write a subpr ogram in 

Fortran for the VIOBIN program analogous 
to the program for the IP A process. 

In addition changes are required in the pro­
gram MAIN and the program OPERAT. 

The user by referring to the above programs 
and using the example of the IP A process, can 
by analogy make the appropriate changes ne­
cessary for VIOBIN. 

The printout can be modified by substitution 
of Format cards in the appropriate pr ogram. 
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C. FORTRAN".Listing of Program 

The FORTRAN listing of the program ap­
pears as Table I. 

D. Sample Problems 

To illustrate the capabilities of the program 
a cost study spanning the feasible range of 
plant sizes was conducted. The plant capaci­
ties chosen were 50, 200, and 1,000 tons of fish 
per day. Fish availability time in each case was 
200 days per year. For all processes except 
the Press cake-IPA this corresponds also to the 
plant operation time. For the Press cake-IPA 
process the IP A extraction portion of the plant 



can operate for an adrlitional GO daJ's to PJ'O­

cess the stol'ed press cake. Fish food compo­
sition corresponded to a "Ieall" speci's (oil 
fraction - 0.0 t) and a "fat" specie (oil fr;tc­
tion - 0.12). The price of fl h was taken a 

• l('/lb. for these examples. 

1. SAMPLE OUTPUT 

The entire output printout fO!' all IT'A pro­
cess plant haying a capacity of :200 tOil day 
and sized for a "lean" t1 h fe d i PI' ':entp!! in 
the subsequent page.'. The numher headings 
identifying the tables are ex}dained in ,'''ctlon 
IV-E. The detailed equipment pl'int lut La II', 
IPA Plant Cost Analy:i . (Tabl If,) can I (' in­
terpreted b~ following the proce: d criptl n 
gh'en in Section III-C. 

E. Study Summarization 

The output of the study i.' ~ ummariz d in 
Tallies III to VI. The fir..:t thn(' pre ('nl daUl 
for each of the three plant capacitie PI' ducing 
FPC. Table \,1 .'ummarize' til> re 'ult of the 
bench mark fi h meal pl'uce . 

349. Cse of abstracts and .:ummarie. a communica­
tion devices in t('chmcal a rticl . By F. Bruce 
Sanford. Fehruary 19,1, iii -+ 11 pp., 1 fig. 
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3t;". I{p ,·urr·h if) fl 'al )' 'nr I~Jnl at th' Bur au or 
(nmm!'rcl3l I· i Ilf rip lllOlo'lcal Cab ratory, 
H"uufur , • '.r.. By the Lahoratory IItntT. '0-
\' mb,-.r 1[170, II !l pp., 21 fig " 17 1,1 • 

3t; 1. Uu rt au of ('ornmercinl J'I h. ri< Explora ory 

35:!. 

15. 

~6. 

:~61. 

I'i hing und (;par Ite ar h Ha ,I' a roula, 
Mi i Il'pi, July 1, I ,7 to Jun .$0, 196. B)' 
linn' y H. BulliR, Jr., and John n. Thomp n. 
l' OH mil. r 1970. iv 29 pp., 29 fig., 1 
t.'1blr. 
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Table 1.- FORTRAN listing of program. 

r~FOR .s MAIN. MAIN 
FoR S9A-07/12-11:03 (0.) 

MAIN PROGRAM 

STORAGE IISEO: CODE(l) nn0407~ nATAeOI n0033nl BL~NK COMMON(2) onoono 

COMMON Gl OCKS : 

n003 RLOCKI 005050 
0004 BlOCK2 000016 
OOOs RlOCK4 000012 

EXTERNAL RE.FEREI~CES (ALOCK. NAI~f I 

on06 
no07 
0Il10 
noll 
onl:;> 
OIH:'\ 
on14 
001S 
001A 
0017 
0020 
0021 
002:;> 
002:'\ 
0024 

1 I BHE 
FPCXXI 
xXIpA 
HIOLOG 
PRESCK 
pRSIPA 
FASCI l 
CAPTOl 
oPERA T 
I\IINTR$ 
NRDLJ$ 
NIO:;>,!; 
IJRDC$ 
NPRT'L 
~ISTOp$ 

STORAGE ASSIGNME.NT (BLOCK. TYPE. REI ATTVF I (1CATTON. NAME) 

nOon nonOl0 loaF 0000 0(1no<;2 tunoF 0000 000062 1001F 
nooo n08041 H,07F 0000 OOnoll lLl1F 0000 00n114 InioF 
0000 no0142 10BF 0000 0001<;4 lLl14F 0000 000 166 1015F 
0000 nOn013 102F 0000 000;;>:;>'" 10:;>OF 0000 n00 233 10:;>lF 
nooo OonO l s H3F 0000 0002,,4 tLl30F (lono n002 71 10:'\lF 
nOoo no0313 IfJ34F 0000 000017 tU40F 0000 000030 1041F 
nOOl 00 0304 2f)aL 0001 non4.13 q99l (l003 000000 AA 
n004 R nono07 COSTA 0003 0037:;>0 IA OOOS 000000 IPTION 
nooo I non n04 HI onoo T 0(Jn0(13 tX 0000 nono02 TV 
oOon R nOn007 TONS 

""tilO 
nrtnl 
"nt03 
1'')104 
'Into') 
'1"'10 
'Hl l11 

1* 
2", 
3,. 
4* 
5* 

"' .. 
7* 

C f-PC PROCESS COC;T ANAl Yc;rS PR(1GRM' 
COMMON/RlOCKI/AA(10n.20).IA(lro.5).BBelnO) 
COMMON/ALOCK:;>/ COC;TI7).CnSTA(7) 
COMMON/BLOCK41 IpTTON(ln) 

2 DO 1 J = 1.7 
COST(J) = o.n 

1 COSTAeJ) =o.n 

0000 000072 1002F 
0000 n00120 10llF 
0000 nOO;>Ol 1016F 
0000 000;:>44 1022F 
0000 000;>77 1032F 
0001 000004 106G 
0003 R 004704 BS 
0000 I 000006 IU 
0000 I noOnOl IZ 

onon 000102 1003F 
0000 ooon2 1012F 
0000 000213 1017F 
0000 0002<;5 10;:>3F 
0000 000305 1033F 
0001 000002 2l 
0004 R 000000 COST 
0000 I nooOn5 tv 
0000 I nooooo J 
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Table 1.-- Continued. 

nn1l3 
nn114 
l'(ll?4 
('1nl?5 
I1n13? 
nnt33 
"nt ... 4 
'1 0 143 
('1IH44 
('1nlS1 
'1nt<;2 
'1nl,)3 
nol,4 
not~n 
nol,)7 
011160 
"0163 
'11116n 
"",71 
nn174 
('1"'177 
!1n_2nO 
M201 
",,202 
('11'1;>03 
on204 
",,;>nn 
on;>n7 
nn2!? 
nn21, 
I1n;>;>O 
n1'l2?3 
I1n2?F. 
nn? ... 1 
On? ... 4 
11(1;>"'F. 
'1"237 
I1024? 
11(124, 
"n2,)0 
'1(12<,3 
"n2<;4 
""2~<; 
I1n2,)A 
IIn2<;7 
"n2<;7 
""?AO 
""2hl 
'111201 
nn?6? 
'1n?F.4 
nn?A7 
nn271 
nn274 
",,277 
I"n300 

8* 
9* 

10* 
Ih 
12* 
13* 
lLh 
15", 
16* 
17", 
18* 
19. 
20* 
21. 
22. 
23* 
24* 
25", 
26. 
27* 
28* 
29* 
30* 
31. 
3? 
33* 
34. 
35* 
36. 
37. 
31\,0· 
39. 
40. 
41* 
4? 43 __ 

44" 
4~* 
46. 
47 .. 
48. 
49. 
50. 
510' 
52* 
53. 
54. 
55. 
5A. 
57. 
58. 
59* 
60. 
61. 
6;:>" 
63 .. 

1'll} 

101 

102 

1':> 3 

CALL LlRRE 
READ(~.100.E~D=9q91 T7.1Y.JX.lw,IV,IU 

FORMAT(8IIOI 
REAn 101.TONS,RR(, ).AA(Snl 
FORMAT(3El2.S) 
BB(t) = BO(,)*297.I?AU. 
READ 102. AB ( '» , AfJ r 6, • AO (7) • AA (A) , BA ( 10) 
FORMAT(<;EJ2.')1 
READ 10 ... . 96(30) ,Ap( ... ,).fJR(32) 
FORMAT("'E12.S1 
B9(g1) = 17 
IPTION( I )=!y 
IF(IL'.EO.7) TPTlnl~(,) =H' 

1'l4G FORMATc//44H T .. F ~;FT DERONIIIG OPTION IS APPROPRIATE) 
1,)41 FORMIITC//44H TI~F DRy OFAC'lIIIJr, OPTION IS APPflOPRIATE) 

IF (IZ . [G. ,) PRInT 10011 
IF(Il . EO . ?) PRIIIT 1001 
IF( IL . FO .... ) PRltlT 100? 
IF(IL . EO . 4) PRItiT IU03 
IF(IZ.FO.7) pRINT InU7 

1',)7 
1 'lr, 
1:).,1 
1:>~ 2 

10<13 

FORMAT(tHIII?OX,4nH PRfS~ CAKE IPA pRnCFSS C~ST ANALYSIS 
FORMAT(IHlII;>nX'OH nSf! MFAI PlM·IT COST MMlY')IS 
FORMAT (1 H I 1120X..,0 .. TPII PI A~IT COST A/Jill YSIS ) 
FOR"'1AT(IHJII?r.X'C>f~ RIOIOr.lCAL f'ROCESS COST AtIALySIS ) 
FORMATllHIII?OX44H r>RFSS CAKF [lIOIOGICAt PROer.ss COST ANAl YSIS 
PR I IH tall! 

1 Q 1 fl F ORNA T I /1/ 1';1i 
PR l ln IOll,TO'IS 
PR I lIT 1012, RB ( 1 ) 
PR INT IlJl"\,AIl(S) 
PR l llT 101<ld1Hlfd 
rR 1'1T I'll 7 ,,"Ii( In) 
PIH'JT lOIS'RIl(7) 
PRI~JT 11)U'"nIlIA) 
PRllJT ln~j 

lHPl1T r.ATA 

HRIJ~)= t ou . n - BRIJn) _nnIJII -nRI32) 

PRr,H ln3J,R11I301 
PRl'JT 1 0~2 tf\ tI( ."\ 1) 
PRIIIT IO~3"11\(~;» 
PRr~IT 1034 , RI1(.Q) 

1'l11 FOR"1I1TI/I()X"'H~ PLnNT Sl7~ 
1')1 ;> FORMATI/8X3,H MAR~HAL/~T~vE~~ lNrrX 
131 ~ FOR~J\T( IAX~I Ii C0<' T ()F F I <':'H 
1~lq FORMATI/Ox3,H FLFrTplCITY COSTS 
1:l1 ~ FOP.I~ATl/flx.3I'1 LABOR AND c"Pv . CO'>TS 

C I 

_ .tl n . 2 . QH TO',S/OAY ) 
• F t n. 3 ) 
. Fl('\ . 2 . 9'f C(tlTS/LA 
. F l n . 2 .1 nH CENTS/K WHI 
. Fln . 2 .I ?H DOLLAflS/HR 

1')lh FORI.1ATl!lIX~I'f DF'Pnr.r IATl ON AliI' !tIT . CHARGf : . Fln . 2 .1 0H PFRCnn ) 
Inl7 FORMATc/llX;\,1I PiW, rOST : . F l n . ? d <;H OOILAR~/TH 

CLRM ) 
PRlrlT 1021) 
PRUIl 1n23,,"1( 50 ) 
I F I I I. JIf.:. • J) GO T () :> 0 U 

IFIIY .rO. II PIlIIIT In22 
rFIlY .r.0. 21 rRUI,. ,021 

21)fJ CO/IT 1 I·Jlll 
IJIO FORMATIII;>311 nrr: flA Tl rJ(' OP T I Olh 



Table I.-- Continued. 

nn3n2 65* 1022 FORMAT(/8X45H SOLtJRLF FISH SOLTDS REMOvEn AS PRonlJCT TY=l ) 

nn3n3 6f>* 102 3 FORMAT(/8X2~H OPERATING nAYS PER YEAR =.F8.n) 
nn3n4 67* 1030 FORMAT(118X1RH FI~H COMPnsITION ) 

0."305 68* 1il31 FORMAT<l13X11H 011 =.F6.?8H PERCENT) 
nn30fi 69* 1032 FORMAT( 13X11H PRnTFIN =.F6.?RH "-' , ) 

"n3n7 7 0 ... 1033 FORMAT( 13X11H ASH =.F6.:>.8H t ,_" ) 

t'\0310 71* 1034 FORMAT( 13X11H WATER =.F6 . :> .8fl "-' . ) 

on311 72. ... IPTION(s)=II/ 
(10312 73* IF( IX.EQd) PRINT 1040 
t'\n315 74 ... IF(IX.EG.2) pRINT 1041 
111'3;>0 75. IF (IZ .E0. 1 ) CALi FPCXX 1 cTON~) 
M3?? 76* IF(IZ.EQ.2) CALL vXTPA(TnNS) 
011324 77* IF<IZ .E0. ,,\) CALI RIOLOr,(TON<;) 
0,,32 .. 78* IF( IZ .EG. 4) CflLI pRESCK (TON<;) 
0,,330 79* IF(IZ.EG.7) CALL PRSIPII(TONS) 
nn332 80 ... CALL FASCILrTONS) 
",,333 81 ... CALL CAPTOLrTONS) 
'1n334 82. CALL OPERAT(TNIS) 
0"1335 83* GO TO 2 
nn33fi 84* 999 STOP 
0,,337 85* END 

END OF COMPILATION: NO DrAr,NOSTrCS. 

Lv 
-J 
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Table 1.-- Continued. 

~~OR.S FPCXxl,FPCXXl 
FoR S9A-07/12-11:03 (0.) 

SLJBROUTINE FPCXXl ENTRY POINT 00;>,31 

STORIIGE IISEO: CODE(I) On31S; nATA(OI n0060nl BUNK COMMON(?) ooooon 

COMMON ALOCKS: 

OOO~ RLOCK II OG0012 
0004 ALOCKI nososo 
000, RLOCK2 OG0016 

EXTERNAL RlFERENCES (BLOCK, NAMEl 

OnOh 
0007 
nnl0 
nOlI 
on1? 
nOl~ 

n014 
n01t; 
n016 
on17 
n020 
0021 
on2, 
n02, 
0024 
002, 
002h 
n027 
n030 
nn31 
nn3;> 
oo3~ 

0034 

pMPRFC 
RELT 
STORAG 
PMPCNT 
HUCKET 
nRYFRR 
ScREWR 
SCRFEN 
ALEtJOR 
HAM~\ER 

SCALE 
F1A'>GMA 
rNTFGE 
SHARP 
EVPHOR 
HoILlR 
cotJUEN 
MATFR 
tJPRT'i. 
Nr O;>$ 
~dOI $ 

rrEXPf,$ 
'>JERR3$ 

STORAGE ~sSrG~IMt:.IIT (HLOC!' . • TYpf- . ElFIIITIVr I nCIITl0N. N/lMFl 

0000 00 0;>14 InioF OI')Ou 01')nn,,5 10,1 .. onro nOfl0 47 1 o,?~ 
nooo nO!)?15 IGnnF 01')0[1 OflO"A lUAH ooro 'lOn2~7 In ... ?F 
nnon 000;>72 lr,(,~F 01')01) nno;~n~ llJr,6~ no no oon~11I 11';"7F 
nOon nOrl347 lr,70F 0" :'ll1 oon V,(I lu71 .. nono non~71 107?F 
noOl norlo27 I11G onOI Oonl,l 1 ~f,G nnol OOrn11f> l'i5G 
noDI 000H7 2',flG 0001 000,),4 'L OM'O '100116 ",OnnF 
noOI nol03;> 422G 01')00 01)1'1,,6 4242~ 001'1 'l0107J 4'1,7G 
noOl 001hh3 o(,4G Dn04 11 OoonnO 1111 M04 R nOl1704 RR 
nno" R no Oo07 cnSTII onOIl D ooonl16 FISH onl'n R 1'l0nOlJ G 
noon R no Oo07 !.:Jill! OtJ anOn R ooon,n GillS 0,1(,0 R 'lonO 14 HP 
n004 J n0 37;>0 III unO,1 nn"',,,7 IN.JP, no 1'''' I nonOOO lPTION 
nnon J no"021 NA _ Pa.n4b I....I:l.nnn,,~...L03. '1ono I "nnOl2 NlJ~ 

onoo nOO?O~ 10~4F noo'l on0174 IQIIIF 
ooor noO',O 106~F onno 0002('1 10h4F 
ooon nOO~25 IOb8F nnno OOO~'6 10f,QF 
0000 n0041~ 107:"lF ooon 0004n2 1074F 
0001 000,20 176G oonn nnOlnJ ?OOOF 
1'001 nOO"02 ~27G nonl 0005'1,0 III 
0(1)1 0014,7 5lL nODI OOOSAJ <;n 
nooo R OnOn24 BULK non, R 000000 rOST 
nnnn R nOOnJ2 GAL onnn R nnno,1 ~/lLl 
noon R nnOn16 HPQW[R nnnn I nooOoO t 
onoo J 000041 IXX nnnn I oon040 .J 
nnon T onOn26 Nl nnnn R nnnOQ2 PXX 
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Table I.=rontinue cr: 

0000 R no 0044 SCRUB 0000 R nOo043 ~Ol 0000 R 0000 45 ~TM 0000 R 00001! SUMHP 
0000 R no 0 033 TONA 0000 R nnnn~4 TONB 0000 R noo035 TONC nooo R nnOn37 TOND 
nOon R no 0 020 TONSB 0000 R 00nn;:>2 TONS~ ooon R non030 TONSSW 00 00 R 00 00 25 TO NST 
nnoo R 000n1 7 XNIJM 0000 R 000002 Zl 0000 R 000003 72 0000 R oOO n04 Z3 
0000 R 00000 1 Z6 OOOu R ooon;:>7 77 

nl1.10 1 
flnlOl 
1'1' .1 01 

nn l Ol 
MI .l 03 
n('l104 
01'110') 
onlOn 
nnt07 
'1nl1n 
0."1.13 
nn115 
MUn 
'111117 
01'11;:>0 
('Inl;:>1 
nl1122 
IIn1.23 
'11'11;:>4 
n:'11?5 
'11'1125 
'1nl;:> ... 
'1nI2'" 
11(\127 
nn 1:'11 
(1n131 
onD;:> 
On.134 
(1:'1134 
nn134 
nn .135 
nn140 
'.'1'1.1.41 
'11'114;:> 
'1n142 
(1n14;:> 
l'I.n142 
('1'1144 
('In 14') 
nn14n 
ont47 
IIn1S0 
('Io1S1 
('11'1')2 
1\1'1S3 
'1n154 
('In 1')7 
I'In.1no 

10, 

2* 
3* 
4", 
5* 
6* 
7* 
8* 
9* 

10", 
11* 
12", 
13* 
14. 
15* 
16* 
17* 
18* 
19* 
20* 
21* 
22* 
23* 
24* 
25", 
26. 
27* 
28* 
29. 
30* 
31* 
32* 
33* 
34* 
35* 
36* 
37. 
38* 
39* 
40* 
41* 
42* 
43* 
44* 
45* 
46* 
47* 
41h, 

SUBROUTINE FPCXXlcTnNS) 
C 
C FISH MEAL PRODIICTION 
C 

C 

COMMON/RlOCK41 IpTTONClnl 
COMMON/BlOCKI/AAC10n,20).rAc1 no .5).BBC100) 
COM~ON/BlOCK;:>1 CO~T(7),CnSTAC7) 
BB(3)=1. 
BB (2) =1. 
DO 10 I=30.~3 

10 BS(I) = 8B(T)*0.01 
BB(33)= 1.-RR(30) _ARC31)_RBC3;:» 
AA(91.2)= (CBR(3tl*.A5) + BB(32»* TONS*2. 
AA(91.3) = Cl.2*TnN~1-AAc91.?1 
Z6= TONS*cBR(31)*.ls)/AAc9l.31 
Z1=AA(9t.3)/ToNS 
Z2=AA(9t.2)*.'i/AAc91.3) 
Z3=TONS * BRC301/cAAC91.3)+(.S*AAC91'?)1) 
Z4=AAC9t.2)/TONS 

1322 FORMAT(I 25H PAYlOADFR ANn FOR~ LIFT. loX .lsH .10H 
1 .Fl0.3.3I\X,F10.31 

1021 FORMATCI 25H CONTRnL TNSTRUMENTATION • loX .15H .10H 
1 .Fln.3.3nX,F10.3) 

PRINT 2000 
2()!l G FORMAT(lHlI/55H DFTHLED EGllJIPMENT CO~TC; (ALL COSTS TN 1000.n DOL 

CLARS) ) 
PRINT 3000 

30DO FORMAT CIIIAH FGlIIIPMENT TYPE.IOX IOH CAPACITY.12X9H MATERIAL. 
C60H BASE MATFRTAlS LABnR INDIRECT MODULE RANGE oIn 
COX60H COST rO~TS COSTS COSTS CoST + OR _ ) 

DO t 1=1.7 
COSTACI)=O. 
COST< I) =0. 
CONTINUE 

C UNLOADING AND ~TORAGF nF FI~H 
C 

TONSA=TONs*;:>n oo ./A.~3 
GALLON= TON~A/(;:>4.*Mn.) 
GALS =GALLON*1.3 
SUMHP= O. 
IA(65.!) = 0 
IA(65.2) = 1.0 
AA(65.17) = GALS*15 
NUM = TONS/nno. +1 
DO 143 l=l.NIJM 

SUMHp=SUMHP+CAA("'5.17)*.Onl*t.~) 
14j CALL PMPREC 

0000 R on0015 TANK 
ooon R OnOon6 TONSA 
oono R 0000~6 XlOOPS 
oono R nono05 Z4 
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Table 1.-- Continued. 

!V'16:> 49", 
""'lh~ 50* 
"nlh'i 51. 
" ,"ln7 5;:>. 
110171 53", 
"017~ 54* 
0:'1174 55", 
(\,'1175 56* 
'1n200 57", 
1'I!'l;:>nl 51\. 
n,.,2n2 59", 
"n2n~ 60", 
'I'12n4 61. 
M';:>O'i 6;:>* 
"n207 63,. 
"n210 64* 
I1n211 65", 
11:-212 66* 
"";:>1~ 67* 
1\11214 68,. 
1'1,.,;:>15 69", 
n,,21h 70,. 
""217 71", 
1\(';:>2n 72* 
n.,2:> 1 73. 
11:'1;:>2;:> 74. 
""22~ 75* 
0";:>24 76. 
""22.'1 77. 
'1"22h 71\. 
''\(';:>27 79* 
"1'2,0 80 ... 
",,2 .,0 81 ... 
""2~n 82. 
11 ,,;:> ,n 83. 
'1n2~1 84* 
'1"23;:> 85. 
0,,233 8f,* 
'1n2,4 87* 
"n;:>, 'i 81i .. 
n ,'1;:>,n 89" 
.,,,240 90. 
'1"24n 91. 
""24;:> 9? 
""24 3 93* 
""244 94. 
""24'i 95", 
""<'4n 9f,,,, 
",,247 97. 
'In;:>,,? 9H,. 
"n;:> s~ 99. 
"" <'''4 100. 
"";:>,,r, l Ot. 
on2hn 102. 
"";:> h;:> 10 3 . 
""?li4 104. 
'1"2fl4 100 .. 

C 

1A(60.2) = n.n 
1F(TONSA.LT.30000.) G=(3nnOn./(24."'60.)1*15. 
1F(TUNSA.GE.'nOnn.) G=(4SnOon./(<'4.*6n.l)*1". 
1F(TONS.Lf.1Sn.) all(7U,lR)= 3F. 
1F(TONS.GT.l'iO.) AA(7U,lR)= 4P. 
AA(7!l,17)=lnn. 
CALL BEL T 

DO III 1=1.2 
AA(4n.17)=TONC, .. 32.,5_,. 
IA(4n.ll=0 
IA(LH\.2)=2 
CALL STORAG 
1A(4n,2)=O 

81 CQtH IrJUE 
1111 (f,Ii, 17)=30.*,O.*TOrlC,/(2L1.*f,0.) 
CIILL PMPCNT 
HP=.nnl*IIA(6f,.17) 
SlIMHp=HP+SUMHP 
TANK=240.*TONS*I. 

1A(4n.I)=2 
AA(4'1.t7)=TaNK 
AA(4'lo1ll)=1.n 
CALL STOPAG 
TO~ISA=TOI IS*. 1\*2nn .,. / (Po. ",.If,. I 
TONsA=TONSA .. 71/.1\ 
HPOWER= • C 1 *TOtlC,1I 
NUM= (HPO~J[R/?O.) .. 1. 
XNUM=~JIIM 

TONSll=TOI~S/:>L1. 
AII(71,11\)= TO: IC,8 
AA<7!,17)= :>0. 
CALL ["'CKET 

C FISH COOK FRS M.IO c,CRn; f'RrSc. 
C 

AA(?) = 0.67 
rA(21,5)= 2 
AA(21.17) = n .2 'i*TO"C, 
CALL OR,(EHf~ 

IA(21,5) = n 
IF <TO((S . GT • . ~n().) ,.rA=!Tp/f';/2·,(i . ) +1· 
IF (TOIIC, . Lf.:\r,O.) ',A=!T()(iS/lf1(i .) +1 • 

C PUI<P TO PI<fSC, 
A A ( f, h , ! 7 ) = ( II ~ ( n 1 • :\ \ + II II ( <1 1 • ? ) ) • ., 0 11 r . ,. :'> 0 • I ( , 6 •• ., 0 •• A • 33 I 
fA(lin , 1 )..:0 
(' AI L IJMPI;NT 
HP=.n'11*lIlIlun . 17) 
SUMHr>=SI IMHr>+ HP 

DO ? I = 1, NA 
IAI!7,5)=3 
Anl?)=1 .1 
IFITOW; .GT . ... no . ) 
IF(TONS.GT . ... nr, . ) 
IFITONC,.Ll . ... nn.) 
IFITOtJc,.LE . ... nn. ) 
CIILl SCHrYm 

C PlJMP 

/111117 . 17) = 21. 
IIAI17.,") = IG. 
ftll(17.,8) = 1~. 
~II 117 .1 7) - 1 ',. 



~ 
~ 

Table I. -- Continued. 

"~2hS 

flI"?bh 
'1~?h7 

'1 n ?70 
'1 ,"271 
I'In?72 
(\~?74 

""271'. 
"n?77 
1'11'301 
,,":In? 
1'1 <'I 3n4 
1'1"301'. 
nil:ln7 
1\'1:110 
1'1:1:111 
1'1"31:;> 
"11'1:113 
1'1'131:1 
(\(':113 
"11313 
I'\~314 

'1'1:114 
1'\,,311'> 
"'1317 
,,":120 
1\'1321 
nn3~? 

"n:l2:1 
"'1:1;:>4 
(1I'1:1?S 
(1'1321'. 
"11'1:1:11 
'\:1332 
11 ,1333 

"033:1 
(\.n3:1S 
(1:1331'. 
'1'1337 
1'1'1340 
""341 
'1f\34? 
1'\1"343 

":1344 
nn34S 
'11\341'> 
'1"347 
n,,3S1 
'1,,3S2 
'1:13"4 
",:I<>S 
"~3S6 
('11'13<;7 
n'l3S7 
M13f>0 
(\1"31)1 
1'1.,31'.2 

106,. 
107,. 
108* 
109,. 
110 .., 
111,. 
112,. 
113* 
114,. 
U5* 
116* 
117. 
11 A. 
119", 
12n. 
121. 
122* 
123", 
124. 
12!'". 
126. 
127. 
128* 
129* 
13n* 
13b 
132,. 
133* 
134", 
135", 
136* 
137,. 
13A* 
139* 
140* 
141,. 
142* 
143* 
144* 
145* 
146,. 
147,. 
148* 
149,. 
150* 
15h 
152,. 
153* 
154* 
155* 
156* 
157,. 
158,. 
159* 
160", 
161,. 
162* 

C 

AA(66'17)=AAc91,3),.2nnU.*30./(16.*60.*~.331 

IA(66dl=0 
CALL PMPCNT 
HP= . nnl*AA(6h,17) 
SUMHP=SUMHP+HP 
IF(TONS.GT.~nn.1 AA(51.17) =5.n 
IF(TONS.LE.3nn.) AA(51.17, = 2.n 
CALL SCREEN 

2 CO~IT INUE 
TONSS=TONS*74 
IF(IPTION(11.FA.21 TONS~=TON~S + (TO~S*Zl*;:>.*761 
IF(TONSS.GT.300.1 Go TO 3 
NA=(TONSS/lnn.l+l 
AA(2t,171= 11'10.*3.8 
GO TO 4 

:I NB= (TONSS/2<>0. 1 +,. 
AA(21,171=2<>0.*:I.R 

4 CONTINUE 

C FISH MEAL STRE/IM 
C 

IF(IPTION(11.FA.l1 Go TO <>? 
C PUMP FROM PRESS TO MIXFR 

AA(66,171=AAC9,,?1.2nnO.*30./(16.*60.*A.331 
I A (66, tI =0 
CALL PI~PCNT 
HP=.Onl*AA(6h,17) 
SUMHP=SLJMHP+HP 
AA(57,171=(AA(Ql,;:>1+TONS*71*76*2.1*2000./62.4 
CALL i3LOIDR 

52 CONT HJUE 
DO ') I=t,NA 
IA(21,51=3 
CALL DRYERR 

5 CONTINUE 
C PU,I.I P TO DRYER 

AA(66, 171 =TON';~?Ono. *3n. I (16.*60.*8.3", 
IA (66, t 1 =0 
CALL PMPCNT 
HP=.OOl*AA(6h .17) 
SlJMHP=SUMHP+HP 

AA(fll.1AI=ln. 
AA(81.t7f= TONSS* D.33 
BULK= 15. * TONSS 
TONST =(TONS*Zu*.')1 + (TONS*Z4*.5* Z31 
AA(9n.lRI = TON~S_ TONST 
IF(IPTION(11.FQ.?1 AA(qn.tA)=AA(90'lR) +(TONS*71*Zh) 
AA(9n.lAI=AA(Qn.1AI,.?UOO.1 t6. 
IF(IPTION(11.EQ.?1 TONST= TONST + (TONS*Zl*71'>1 
AA(9n.131 = TONS*74,..5*Z3*2000.*.01 

AA(57.1 7 1=(AA(Qn.31+AA(QO,t3)/?OOo.I*20on./6;:>.4 
CALL i3LENDR 
AA(90.31=TONST 

C PU~P FROM DRYER TO MIXFR 
AA(66.17)=AAr QO.31",2"nu.*30./(?4.*60.*A.331 
CALL PMPCNT 
IIP=.onl*AA(6h ,17) 
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Table 1.-- Continued. 

On363 
00364 
n03f>5 
003f>f> 
On36f> 
n03f>7 
00370 
00371 
On372 
00373 
00374 
00375 
on37f> 
00377 
n0400 
On401 
00402 
00403 
00404 
00405 
0040f> 
00407 
00407 
0(\407 
00407 
00410 
00411 
00412 
On413 
on414 
on415 
On41f> 
00417 
00420 
On421 
00424 
on425 
On4:>7 
I1n43n 
on431 
00432 
00433 
on434 
00435 
0043f> 
on441 
nn443 
nn444 
On445 
n044f> 
on447 
on45n 
On451 
On452 
on453 
nn4!'4 
on4<;5 

163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175_ 
176_ 
177_ 
178. 
179* 
180* 
181,0 
182* 
183_ 
184* 
185. 
186_ 
187. 
188_ 
189_ 
19 0_ 
191. 
192_ 
193. 
194. 
195. 
19f>* 
len. 
198* 
199* 
200* 
201. 
202_ 
203. 
204_ 
205. 
206_ 
207. 
208* 
209. 
210. 
211* 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 

SUMHP=SUMHP+HP 
AAC40,t7,=CAACQO,31+AAC90,, 3 ,/2oon.).2oon. /8 .33-15. 
IAC40ol)=a 
CALL STORAG 

C PUMP TO CURING 

C 

IAC66,1l=O 
AAC66'17'=AAr4n't71*~n.ICI<;.*1f>.*60., 
CALL PMPCNT 
HP=.OOl*AAC6n ,171 
SUMHP=SUMHP+HP 

AAC18,17)= 1.~0 - TnNST/16. 
CALL HAMMER 
AAC72.17) = 111.. 
CALL SCALE 

IAC75,1)=0.O 
IAC75,2)=0.O 
AAC75'17'=AAr90,~'*2n./(6n.*16.l 

CALL BAGGMA 
AAC75,17) = AAC75.17'*60.,6 
HP=XNUM*20. 
SUMHP=SUMHP + C.nOl*Hpl 
AA(54,17)=Hp 

C FISH OIL STREAM 
C 

AA(40'17l=AAr91,~'.2noO./rI6.*P.33l*'. 
IA(40ol)=0 
CALL STORAG 
AA(66,17l=AAr4n,'71·~n./6n. 
CAll PMPCNT 
CALL PMPCNT 
HP=.QOl*AA(6f>.17l 
SUMHp=SUMHP+HP 
SUMHP=SUMHP+HP 

DO 11 I=1.NIIM 
AA(,4017'=20. 

11 CAll CNTFGF 
TONSA= TONSA* Z3*1.1 
HP: . 02"0"l0NSA 
AA(,2,17)= HP 
Nl=(HP/?O.) +1. 
HP=20*Nl 
SUMHP= SUMHp+ Hp 
AA(, 2 ,1 7l=20 . 
DO 12 1= 1. Nl 

12 CAll SHARp 
TONSA=TONS*~.n·.A •• I~*:>Onn./A.33 
TONSA= TONSA.7 1· 73/(.A* .I~l 
Z7= 1. -Z3 
IAC4 0 oll=2 

AAC4Q,17' =TONSA*7 . /3. 
AAC4001 8 l =1 .0 
CALL STO RAG 
IAC6b ol,=O 

AA(66'17l=TONSA ·, n . I(~ .·l n .·6 n .l 
SUMHP= SUMHP +(AACnn,171 •• 0nll 
U~HP= SIlMHP .(AA(~(.171 •• nnll 
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Table I.-- Continued. 

nn4Sf> 220. 
nn4S7 221. 
004f>0 222. 
nn4£>0 223. 
00460 224,. 
On4f,0 225. 
nn4£>1 226. 
nn4£>2 227. 
nn463 228. 
on464 229. 
n0465 230. 
on4£>f> 231. 
nn467 232. 
nn470 233. 
on47n 234. 
nn47n 235* 
00470 236. 
nn471 237. 
n0472 238. 
00473 239. 
nn474 240. 
00475 241. 
On47f> 242* 
on477 243* 
nn500 244* 
nn5n1 245. 
onSn2 246* 
nn5n:l 247* 
00504 248* 
on505 249. 
on50n 250* 
nn507 25t. 
nn51n 252* 
00511 253* 
00512 254* 
nn513 255. 
nn514 2'56* 
n051S 257* 
on51n 258. 
on517 259. 
nn5"n 260* 
nn521 26h 
on522 262* 
on52:1 263* 
on524 264* 
nn5::>5 265* 
On52f> 26f>. 
nn527 267* 
on530 268. 
005:11 269. 
on5:12 270* 
On5:'13 271* 
005:'14 272* 
nn5:'15 273* 
On5:'16 274* 
on5:'17 275. 
on540 27£>. 

C 

AA(66.17)= AAr66.,71.3n. 
CALL PMPCNT 
CALL PMPCNT 

C FISH OIL STORAGE (150AvSl 
C 

AA(90.5)=TON~*Z1*Z:'I 
AA(40.17)=AAr9n.S)*2nnO./A.3:1*15. 
IA(4n.1l=0 
CALL STORAG 
AA(66.17)=AAr4n.171*~0./(f,0.*lS.*16.) 
CALL PMPCNT 
HP=.OOI*AA(6f,.171 
SUMHp=SUMHP+HP 

C FISH SQLUABLES STREAM 
C 
C PUMP TO ACID MIX TANK 

TONSSW=TONS*71*Z7 
IA (66.1> =0 
AA(66.17)=30.*TONS~W*::>OnO./(8.:'I3*16.*60.1 
CALL PMPCNT 
HP=.OOl*AA(6f,.17) 
SUMHp=SUMHP+HP 

GALL=TONSSW*.::> 
GAL= TONSSW*.01 
IA(40.1):2 
AA(40.I7): GAL*2nnO./(A.:'I:I) 
AA(40olB)=1.n 
CALL STORAG 
IA(4001)=2 
AA(40.18)=1.n 
AA(40.17)= GALL*::>Onn./(A.3:1) 
CALL STORAG 
GAL:TONSSW*2nnn./(A.~3*16.) 
AA(66017)=GAI *·V)./f,O. 

SUMHP= SUMHP +(AA(f,f>.171*. OOI) 
SUMHP= SUMH P +(AA(f,ho171*.Q01) 
IA(66.1) :0 
CALL PMPCNT 
CALL PMPCNT 
TONA=TONS*.A7*.A*::>Ono.*.n01/(A.33* I.A21 
TONA=TONS*Z7*ZI/(.A7*.8) 
AA(90.I4)= TONS*Z7*71*.Onl 
AA(40.17)= TONA* 70.0 
IA(40.1) = 1.0 
IA(40.2) = 1.0 
CALL STORAG 
IA(4001) = n.n 
IA(40.2) : n.o 
TONB= TONA/r16.*f>n.1 
AA(66.17)= :'IO.*TONB 
IA (6601) : ::> 
CALL PMPCNT 

SUMHp=SUMHP+rAA(6f>.17)*.Onl) 
IA(6601) =0.0 
TONA= TONS*.AO*0.A7* ?00n./16. 
TONA=TONA*Z'*77/(.8*.87) 
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I1n541 
nn54;:> 
'111543 
I1n544 
(I'I54S 
n"54,, 
I1n!>4" 
!1n547 
n"SSO 
M5s1 
n')552 
"('5S3 
11('554 
n"5,5 
11('5,,, 
nn557 
",,5f,0 
"n5f,1 
nn56;:> 
",,56.", 
'1'1564 
n,,56S 
"'15"" 
'1n507 
",,57n 
I1n570 
"n570 
nnS70 
"n57;:> 
'In57~ 

n,,574 
nn57S 
n1'57, 
nn575 
nn57S 
M1S7" 
0'1577 
nn577 
",,577 
0,,577 
nn6nn 
""h01 
nn60;:> 
n,,6nA 
MI6nA 
nnAn7 
n"h,o 
'1"hln 
nnhl0 
nnhln 
n"A11 
nnhl;:> 
(lflA 13 
nnh14 
nnhlS 
nnf"" 
onh17 

277* 
278. 
279. 
280. 
281. 
282. 
283. 
284* 
285. 
286* 
287. 
288. 
289. 
290. 
291. 
292* 
293. 
294. 
295. 
296. 
297. 
298. 
299. 
300. 
301 .. 
302* 
303..-
304. 
305. 
306 .. 
307* 
308. 
309* 
310 .. 
31h 
312,. 
31:3-
314,. 
315* 
31h .. 
317. 
318. 
319. 
320. 
321.., 
32;>. 
323 .. 
324 .. 
325" 
326. 
327. 
32H. 
329. 
330 .. 
331. 
33;>,. 
333* 

AAC33,17) = TONA / ?O. 
CALL EVPHOR 
CAll EVPHOR 
CALL EVPHOR 
TONC = TONA*.06/r.A7 •• 3\ 
TONC=TONC.ZA·.87/rZ7*.06\ 

C PUMP TO CONCENTRATOR 
AAC66,17l=TONC*200n •• ",u./r8.~3*f,0.) 
I A C 66,1) =0 

C 

CAll PMPCNT 
HP=.n01*AAC6".17) 
SUMHp=SUMHP+HP 
AAC33,17l=TONC/2S. 

CALL EVPHOR 
AAC9n,4)=TON~*71.7f,·?*l. 
AAC4n,17)=AA(90.4)*2nnU./rA.~3*16.)·1· 
IAC4n,I)=n 
CALL STORAG 
AAC6f,.17)=30.*AAC4n,,7l/6n. 
CALL PMPCNT 
CALL PMPCNT 
HP=.nOl*AAc6f,,17l 
SlJMHp=5UMHP+HP 
SUMHp=SlJMHp+HP 
IFCIPTIOrJ(1).Fn.;:» Gn TO '" 

C CO'JOEN~ED FISH 5nU!BU::c:; C:;TORAr..F (lr, DAYS) 
C 

C 

AAC4n,17)=AAr9Q,4).2nnU./A.33*15. 
IAC4n,1l=0 
CALL STORAG 

51 COtJTIIIUE 

C SUMMATrOrJ OF STF~M, WATFR, AND EI ECTRIclry 
C 

AAC;>7d8)= l'ir. 
AAC;>7,17)= TOlls.?*?nun./C3."'/',,) 

C 
C BUlLER WATER TREAT~ENT 

C 

r. 

C05T(5)=I.(IOn 
COST(1)=C05Tr')\ 
PRItIT 4242.Cn~T( I) .Cnc:;TCS\ 

4242 FOR"'1ATCI2SH HOIl.Fp wATFR TREATI-'F.IJT , lOX .I<;H 
I .F,n.~.3nx.FIO.,) 

COSTAC, l=C05Tllr I )"rO~TC I) 
COSTAC"i)=COSTA(S)+rO~T(5) 

C FUrL OIL STORAGE 
C 

I II C 4(1,1) =? 
flA (4n, 17) = TOtJ~ ./',onn. / .,87 •• 15. 
CALL STORIIG 
AI\(66.17)=30."1I1I(41, ,7)/( ''' •• ''n.) 
CIILL I'MPOIT 
HP=."O'.IIA(6".,7\ 
SI IMHp:;.: 5IH~HP" lIP 

• 1 OH 
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Taofe-I.-- Continued. 

"n620 
nn6~l 

nn02~ 

MIA~:'I 

"n6~4 

"n6~S 
nn6?A 
nnh~f, 

'I "I02A 
(lOo~f, 

nno~7 

noO.'IO 
(lOA'Il 
"nA3~ 
nnh'l3 
nnA'I4 
"nA .'I S 
nno'IF, 
nnh .'I7 
nnf,40 
nnA41 
nn04S 
no04A 
nt'047 
nnh"O 
nnoS1 
nOh'i~ 

nnh"3 
"Oo'i7 
nnhhO 
nnohl 
"t'ho~ 
nt'h70 
""h7 1 
""f,7~ 
nn074 
ooh7"> 
""n77 
!'Io70n 
(l'l 7n 1 
'lo7n? 
""7n:'l 
nt'7n4 
"n7n') 
!'In7nA 
":'1707 
0:'17111 
1'\r17 I I 
On11? 
!ln71? 
('I071? 
·n,,71 ;> 
0'1713 
(ln714 
nn71'i 
(I'l7,,, 
nn7?1 

334* 
335* 
336* 
337* 
338* 
339. 
340. 
34h 
342* 
343. 
344", 
345* 
346. 
347. 
348* 
349. 
350* 
35t. 
352 ... 
353* 
354. 
355* 
356* 
357. 
358", 
359. 
360* 
361. 
36;>", 
363. 
364* 
365,.. 
366. 
367. 
36A* 
369,.. 
:no. 
371.-
37;>. 
373. 
374. 
37~H 
37F.. 
377 .. 
378. 
37q. 
380. 
381. 
382. 
383. 
384 . 
38~). 
38(,. 
387. 
368. 
389. 
390. 

C 

CALL BOILER 
XLOOPS= 9 + NA +NB 
TONO=TONA/2.4 -TONC,~.4 +ITONC*.4) 
AAC91,5) = ITONA-TONO)/Cn.6*8.33) 
AAC90,17) ITONC •• 4\ 
AAC90,16) ITONA-TONC)/2.4 
AAC66,17) 4.CAAC9n,1A) +AAC90,17» +l.5*TONS 

C SEA WATER PUMPS 
C 

C 

C 

IAC60,1)=1 
IAC66,4)=2 
CALL PMPCNT 
IAC66,1)=0 
IAC66,4)=0 

SUMHP= SUMHp +CAAr6f,,17)*.001*1.5) 
COSTCll=XLOOP~ *AAC,OO,l) 
COST(5)=COSTC1) 
COSTA(1) = COSTAll) + COST(1) 

COSTA(5)=COSTAI5l + CoST(5) 
PRINT 1021 r.OSTC11,rOSTC'i) 
AAC8ol7l :: TONS 
CALL CONOEN 

COSTC1l=AAII00,;>\ 
COST(5)=COSTC,l 
COSTACll=CO~TCll + COSTACll 
COSTAC5l=CO~TAC'il + COSTI'i) 
PRINT 1022, COSTC1l.COSTI'i) 
AAC72d7)=IA. 
CALL SCALE 
CALL SCALE 
PRINT 1041'/CoSTArJ\.J=1.6) 

1041 FORMATI//?5H TOTA, roSTS - ,3SX6Fl0.3l 
COSTA(7)=o.n~*COSTA/l) 

IFCIPTIONcl\.FQ.?) AAC90.4)=O. 
IJ 34 FORM~TC// 40H ToTAL rOST OF FEPC PI ANT 

PRINT lOlD 
101n FORHATCIHll 

HP = TONS*O.on124 +,3.A 
SUMHP = HP + SUMHp 
HP = 40*TON~/'I. 
~lJMHP = HF' + SUr-lHp 
AACq'l,?):: SIIMHP* .7 4">7 '" 16. 
AAC,)'l . l)= TON~* F.nOn./387 . 
AA C 1 no . 1:l) =r.()~T A I r:;) 
IXX =Cl0 . 0*ITONS/r:;O.Ol**.'I1) +0 . 5 
PXX ~IXx 
AACQO.9) =Pyx.ln. 
AAI,)'l . A) =IYX .. A.O 

I·IA T[R I AI. nAI AllC. T NFOp~·11\ Tl ON pR ItJTOliT 

lao 

CALI MATER C TOtIS) 
TOfl<; = TO/.IS" 6 
AACql1.1S)= TONS.;>nOn.*.2 
PRINT In60.AA/QO. I~\ 
FORMATC/8X2AH COO~Fp~ STFAu .F8.0.7H LB/H 

.Fl6. 'I) 
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Table I.-- Continued. 

I'In722 
1'1 n 7::> 3 
nn7::>4 
nn7::>7 
nn7~2 
nn7:"13 
nn734 
nn7:"15 
nn74Q 
1'11'1741 
1'1074;:> 
1'11'1745 
nn74f. 
nn7,>1 
1'1 1'1 7 !';::> 
nn7'>3 
1'11'17<;6 
nn7,>7 
1'11'1761'1 
nn7f.3 
nn7f.4 
1'11'1767 
nn77n 
nn771 
nn774 
nn775 
nn77f.. 
01001 
1'1100::> 
olon3 
Olonf. 
Olon7 
1'11011'1 
1'11013 
1'11014 
1'11015 
nlo;>n 
1'11021 
1'1102::> 
1'11025 
nln2f.. 
1'111'127 
1'110:"10 
I'll n.'l 
nlO~::> 

01033 
1'111'134 
OIO,S 

39b 
392,. 
393,. 
394,. 
395,. 
396* 
397* 
398. 
399* 
400. 
401* 
402. 
403,. 
404* 
405* 
406. 
407* 
41'18* 
409. 
410. 
411. 
412* 
413. 
414. 
415* 
416* 
417* 
418* 
419. 
421'1* 
421* 
422* 
423. 
424* 
425. 
426. 
427. 
428* 
429. 
430. 
431* 
432. 
433* 
434. 
435* 
436* 
437. 
43B. 

1D61 
1062 

1063 

1064 

1065 

1066 

1067 

1968 

1069 

1070 

11'171 

1072 

1074 

1073 

AA(91,3)= AA(ql,31. ::>01'10./16. 
AA(91,2)= AA(Ql,;:>I* ;:>onO./16. 
PRINT 1061,AA(91,,) 
PRINT 1062,AA(9t,;:» 
FORMAT(/8X2nH PRE~S LIGUOR 
FORMAT(/8X2nH PRE~S CAKE 
AA(91,tJ= AA(ql,31*77 
PRINT 1063,AA(9t.,) 
FORMAT(/8X2nH STIrK wATER 
AA(90,5J = AA(90,<;J*;:>OOO.n/16 
PRINT 1064, AA(90.51 
FORMAT(/8X2nH FISH oIL 

.F8.n.7H LB/HR 

.F8.n.7H LB/HR 

.F8.n.7H LB/HR 

,FB.n.7H LB/HR 
PRINT 106s.AAt9n.,61 • 
FORMAT(/8X2nH TRIpLF EVAP. STrAM .F8.n.7H LB/HR 
AA(91.4)= 0.1<;*RBt3'1*.0'*TON~.2nOO.O/O.30 
PRINT 1066 .AA(91.41 
FORMAT(/8X2nH TRIpLF EVAP. CO~'CENTRATE .F8.n.7H LB/HR 
AA(9t.S)=AA(9n,16\*u.0 
PRINT 1067 .AA(91.S\ 
FORMAT(/8X2nH TRIpLF EVAP. COoLING ,FB.n.7H.GAL/HR 
PRINT In68,AA(90.,7\ 
FORMAT(/8X2F,H CONrENTRATOR EVAP. STEA~ .F8.n.7H LB/HR 
AA(Ql,6) =AA(QO.17)*u.n 
PRINT 1069,AA(91.F,) 
FORMAT(/8X2F,H CON"~ COOLTNG WATER .FB.n.7H GAL/HR 
SOL =AA(9Q,u).2nnn.n/16 
PRINT 1070,SOL 
FORMAT(/8X2F,H FISH SOLlIBI rS .F~.n.7H LB/HR 
AA(90.18)=AA(90.1A)/16 
PRINT In71,AA,90 . ,8\ 
FORMAT(/8X2F,H DRYFR ~TEAM .F8.n.7H LH/HR 
SCRlllj=lBO*TON~ 
PRINT 1072,~CRUR 
FORMAT(/8X2 nH SCRI~rR wATFR .FA.n.7H GAL/HR 
STM=AA(;:>7.17)-AA(qO.181-AA(Qn.171-AA(qO.to) 
PRINT 1074,STM 
FORMAT(/8X2nH MISrEI ANFOIIS STrAM .FA.n.7H Ul/HR 
FISH =AA(90 . 31*;>nnO.n/16 
PRINT In73'FI~H 
FORMAT(/8X2nH FISH MFAL . FA . n .7 H LO/HR 
TONS = TO'~S* I F, 
AA(9n.Sl = AAt9n.<;1*\6.0/;:>nOn.0 
AA(9t,21= AA(9t.;>\*,n./2nnO. 
AA(91,31= AA(Ql.31*,F,./2nnO. 
AA(Qn,13) = AA(qO.l'l + (AA(90.3).AA(qO,71+AA(90.2n)+AA(9n.4) I 

AA(9 n .141=AAt 9n .14\* ?nOn . 
RE TUHN 
END 

FND of COMPILATION: NO DTA r,NOST TCS . 
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Table I.-- Cont inued . 

Q~OR . S pRSIPA,PRSIPA 
FoR ~9A- 07/12-11:03 (1,) 

SI'BROUTINE PRSIP/\ ENTRY POINT 003~37 

STORAGE IISEO: COOE(l) n036171 nATA(O, ,,0141n, BLANK COMMON(2) ooonon 

COMMON RLOCKS: 

000'1 
n004 
OOOS 
000f> 

RLOCK2 
nATAl 
BLOCKl 
RLOCK4 

000016 
000050 
005050 
000012 

EXTERNAL REFERENCES (BLOCK, NAME) 

n007 
nOlO 
OOlt 
001;:> 
n01'1 
0014 
001s 
001f> 
0017 
0020 
0021 
002::> 
n02'1 
0024 
002s 
n026 
n027 
0030 
003t 
n03;> 
003:1 
0034 
003s 
n036 
0037 
n040 
0041 
0042 
004'1 
0044 
n04s 

pMPREC 
BELT 
SCALE 
STORAG 
REFRIG 
SILo 
RUCKET 
ORYERR 
SCREWR 
c;cRfEN 
PMPCNT 
GRINOR 
REACTR 
AGITOR 
HEATEX 
COLUMN 
IIESSEL 
r.NTFGE 
SHARP 
EVPHOR 
HAMMER 
BAGGMA 
ROlLER 
CONOEN 
MATER 
SQRT 
NPRH 
NI 02$ 
NIOJ.$ 
NEXP6$ 
NERR:I$ 

STORAGE ASSIGNMENT (BLOCK, TYpE. REI ATIVE lOCATION, NAM[) 

nooo 
noon 
nOOo 

000453 100:lF 
no0464 12()1F 
00%:14 1205F 

0000 
0000 
onoo 

non3h4 10;>1~ 

00047f> 1202F 
Onn54f> 12n6~ 

0000 
0000 
Dono 

non375 10;>2F 
000510 1;>n3F 
'100560 1;>07F 

0000 
0000 
0000 

000443 1041F 
000522 1204F 
000S72 1208F 

0001 
oonJ 
noon 

0000;:>0 113G ' 
on3005 1204G 
000617 1209F 
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Table L-- Continued. 

0001 000025 121G 0000 000l)n4 1210F' 0000 000632 t?l1F 
0000 000674 1214F 0000 000705 1215F 0000 000716 1 ?16F 
0000 OOn7'il 1219F' 0000 0007n2 12~0F' 0000 000773 1nlF 
0000 n01026 1224F 0000 001040 12~5F' 0000 001052 1;>~6F 

nOOO n0 1 110 1230F 0000 0011~2 1231F' 0000 001134 1~~;>F 

0001 00 3210 1330G 0001 00"~~1 1336(:; 0001 00,,232 1344G 
0001 00 3 265 1366G 0001 00~276 1374(:; Ooot 00,,307 14O~G 

0001 000144 163G 0001 000341 ~37G ("1000 00034 0 3000F 
0001 00On71 345G 0001 Ofl07n2 350G 0001 000734 31)1G 
0001 00 0760 377G 0000 000407 424?F nooo 000425 4;>43F 
0001 001226 450G 0001 00~574 49L nOOl 001336 'i07G 
000' 00 2417 ~2L 0001 OO~1,,7 71/',G 0001 nO~206 734G 
0000 R 00 0245 ACID 0005 R. 0047,,4 AS OOo~ R 000000 rOST 
0000 R n0 0172 DAYS 0000 R Ofl0173 OAYS~ 0000 R 000273 OA70IL 
0000 R 000241 Ux 0000 p 000;>03 FACTln nooo R no0310 F'ISH 
0000 R 000206 GALLON 0000 p 000~n7 GALS onoo R noo272 HOTH~O 
onoo R 00 0 276 HWAT 0000 T OOOln7 T ("1000; I no ... 720 TA 
OOOh I noOooo IPTIOIJ 0000 T 000;>"'0 IR ("1000 I non231 ,RR 
nooo 1 000224 J 0000 T 00n3:>5 K oono I 000176 lOOPS 
nnoo I 00 0204 NOREAC 0000 Ono~:>5 rJQUIP nOoO I on0210 tJUM 
nOOO I nOn302 lIZ onoo On02.71 N2 0000 I 000266 N" 
nnoo R no0263 PROCTA 0000 p flon247 SAA 0010 R nnn267 ~AB 
nOOo F no 0300 SAQT onoo R 0001nl sAOT oono R non25~ ~AOTT 
nOOo R nOn270 SCB 0000 P 000175 SOLLTO Dono R non177 ~TFAM 
nnon R n0 02'i0 STEAMJ 0000 p non:>~1 ST,AM:> noon R pnn~52 ~TFAM3 
nnoo R noQ2'i4 STEAMq 0000 R oonOnO ~TM aoon R Pon143 ~TMM 
nnoo R no 0132 STRMM 0000 p ron170 SU~HP anno R oon232 TANK 
nnon R nOn303 TASA onoo R oon3"4 TASC 0000 R rOn~OO; TAsn 
nOon R 00 0213 TONSG 0000 P non:>:>2 TDNSx tnOO R ro0226 VES 
nOOo R no 0174 wATAO onoo R nfln:>~4 ~ATER tO~O R OO~202 wATOTl 
nOon R 00 0237 AIR 0000 P on0243 XIRR tO~O R noo217 XLIGO 
nnoo R nOn;>20 XOIL onoo p onn:>?1 xSOL oono R 0~n326 XXA 
noon R no0331 XXO onoo R 0003 ... 2 XXf 0000 R non333 XXG 
nOon R nO~3~6 XXJ onoo P flO03,1 YYA oono R 000312 YYB 
nOOO R nOn315 YYE 0000 P 00n3,6 YYG noro R 000317 YYH 
nOOO R OO~322 YYK 0000 R onn3:>3 YYl no no R 000324 YYM 

flfIlOl 
n 01n ~ 

n nl0 4 

1. 
~. 

3. 

suRnUUTIN( pRSIPArTnNS) 
COMMulunLOCK:>1 rO~Tr71 ,C()sTA<7) 
COMMon/ DATAl I OATR(8.'i1 

nn l 0o; 
~0 1 0n 
no·.1 n7 
n n) 10 
n n J 11 
nn I 1 1 
nn 11 1 
Ml lli 
nnll ~ 

o n llO; 
nn l1 h 
n o l 2n 
nol2" 
":>124 

4~ 

5. 
h . 
7. 
8. 
9 . 

10. 
I I. 
1:> . 
Lh 
14. 
15 . 
16 . 
17. 

C 

COMMUN/KLOCKll AArl~n , ?01,IA(100,S).B~(IOO) 
COMMUtUnLOCK41 IPTlnlJ( 101 
DIMfllSION STM(<; , o) . STRM(<;.q) .C;TRMM(9) .STMMrQI 
OIM(IJSION STOP(o;1 .~ROT(o;) 
REAL MATRI 

C NORMALI7ATION 
C 

DO I 1= 1 . 7 
COST(l) = O. 
COSTA(I)= O. 
0021=1 . ;>0 
AA( qn . I )=0 . 

2 AAIQltll =u . 

0000 OOOh44 1212F 0000 00060;6 1213F 
0000 000727 1217F 0000 000740 1218F 
0000 001004 1222F 0000 001015 122~F 
0000 001064 1227F 0000 001076 1228F 
0000 001146 1233F 0001 0000~2 127G 
0001 003;>43 1352G 0001 00~2o;4 1360G 
0001 003320 1410G 0001 00~331 1416G 
0000 000352 3006F 0001 000605 323G 
0001 000735 364G 0001 00070;5 372G 
0001 001145 433G 0001 00;>574 44L 
0001 002;>73 51L 0001 001400 o;16G 
0000; R 000000 AA 0000 R 000240 ABC 
000" R 000007 COSTA 0004 R 000000 OATB 
0000 R 000~01 DENS 0000 R 000216 nRYSLn 
0000 R 000~11 G oono R 000246 "AL 
nnoo R 000171 HOUR nooo R 000212 YP 
0000 001346 INJP$ 0000 I 000234 IP 
nooo onO:>35 IU 0000 I 0003,,7 TXX 
0000 R nn0166 MATRL noon I 000214 tlA 
ooon I nnO~23 NUMZ onno I oon242 NUTH 
0000 R 000:>65 OIL nono R Oon2h2 PROcTA 
0000 R 000;>44 SACIO onoo R 0002,,3 SAG 
0000 R noO:>75 SBGGT nono R nnn274 SBGT 
ooon R 000:>56 STEAMR nnnn R non2no STEAMW 
nnno R nOO:>53 STEAM4 nnoo R non3n6 STFA~6 
nooo R nnOl54 STOP nnoo R oono~5 STRM 
ooor R noo~~7 TANKA nnnn R non3n1 TASA 
nnoo R nnO?77 TONA nnnn R non205 TONSA 
0000 R 000?27 VESS nnno R oon2~1 WASTE 
oo~n R 000~60 WIDTH nnnn R 000236 XIP 
oono R nOO~07 Xl. OOPs onnn R onn215 XNA 
0000 R no0327 xxB onnn R nnn3,,0 XXC 
0000 R ~00334 XXH onoo R oon3,,5 XXI 
ooon R 000313 YYC 0000 R 000314 YYO 
0000 R 000320 YYI 0000 R 0003:>1 yYJ 
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I'n12A 
on 1.:'11 
00133 
nOl:'14 
ool~S 

OO .l:'IA 
nnl~7 

00140 
00141 
nn141 
on14::> 
on143 
on144 
on14S 
I'Int4A 
on147 
onlsO 
nnlS1 
onlst 
on .151 
notst 
onlS3 
nnlS4 
n:'ltS5 
Onl,," 
tlnlS7 
on160 
nnlh1 
On162 
on165 
On .16A 
on .170 
on171 
no173 
Onl7S 
on177 
nn201 
on20? 
n0203 
on::>04 
on20" 
nn20" 
'1n207 
on;:' I 0 
n"::>l1 
nn21::> 
I1n::>13 
On::> 1 4 
OO::>IS 
11021A 
On::>17 
I1n2::>0 
tln2::> 1 
n'12::>::> 
nn::>::>~ 

'1n2::>4 
no2?" 

18", 
19", 
20", 
21", 
22", 
23", 
24. 
25", 
26* 
27* 
28. 
29", 
30", 
31", 
32", 
33* 
34. 
35. 
36. 
37", 
38. 
39* 
40. 
41* 
42. 
43. 
44. 
45. 
46", 
47. 
48", 
49", 
50. 
51* 
52. 
53. 
04. 
55. 
56. 
57. 
58* 
59* 
60* 
6h 
62. 
63. 
64. 
65* 
66* 
67. 
68. 
69* 
70* 
71", 
7::>", 
73", 
74", 

DO 1n I =30.3~ 
10 BB(I)= BB(II'" 0.01 

SUMHP= O. 
HOUR= 24. 
DAYS= 30. 
AA(72rl7)=IR. 
DAYSR = 3. 
WATAl! = 0.::> 
SOLLIG= 2." 

C STEAMW IS THE STFAM RE (;)IJ IREn FOR THf WET DFBONING OPTION 

C 

LOOPS=O 
STEAM=O. 
STEAMW = O. 
DENS = O.q 
wATO IL=? . 
FACTlO=l. 
NOREA C= IPTION(51 
IF(NOREAC.EQ.O) NORFAC = 4 

C UNLOADING AND STORAGE nF FI SH 
C 

TONSA = TONS* ::>OOO ./A.3~ 
GALLON= TONe;A / rHnIJR* nO.) 
GALS = GAl LON * 1.3 
I A ( 65 , 1) = O. 
IA(65,2) = 1.0 
AA(65,17)= GALS * 30. 
NUM =(TONS/"OO.) + 1 
DO 143 I=I.NUM 
SUMHP= SUMHP +(2.*AA(65.17)*.OOlS) 

143 CALL Pt~PREC 
IA(65,2) = o. 
IF(TONSA.LT.30000.) G = 30000./(24.*60.) * IS. 
IF(TONSA.GE.30000.) G = 450000./(24.*60.) * 15. 
IF(TONS.LE.150.) AA(70"A) = 36 . 
IF(TONS.GT.'50.) AA(70,,8) = 48. 
AA!7nrl7)= 100 . 
CALL BELT 
CALL SCflLE 
HP=(TONS • 0.00124 1 + 1:'1.6 
SUMHP = HP + SIJMHP 
AA(4n.17) = DAYS. TONS 
IA(40rl) = o. 
IA(40,2) = ::> 
CALL STORAG 
IA(40,2) = 0 
AA(85,17) = 0.5. TONS. DAY<;R 
IA!flt>rl) = '10 
CALL REFRIG 
SUMHP= SUMHP +(4.7::>",AA(A"'17» 
IA(7ol) = 1 
AA(7,17) = ::>7.4* TONe; 
CALL SILO 
TO NSG = TO NC;/24. 
AA(71,18) = TONC;G 
AA(71,17) = 20 . 
CALL BUCKET 

2 
2 
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Table 1.-- Continued. 

nn22f. 75. 
nn227 76. 
on227 77. C 

HP= TONS. n.notoh 
SUMHP = HP + SUMHP 

nn2?7 78. C FISH COOKlRS AND SCREW PpFSS 
n('l227 79. 
nn2~0 80. 
002~1 81. 
nn2~? 82. 
(1,0234 83. 
nn??lf. 84. 
00241 85. 
On?4? 86 .. 
on;:>43 87. 
n,,244 88. 
n0245 89. 
nn24f. 90. 
nfl247 91. 
nn2S0 92. 
on2s;:> 93. 
on2S 4 94. 
nn2Sh 95. 
on2hO 96. 
(10261 97. 
on263 98. 
n026S 99. 
on26f. 10 0. 
M270 lOt. 
00271 10 2_ 

C 

C 

AA(91.16) = WATAD. ToNS 
AA(91.10) = TONS + AAC91.16) 
IF(TONS.GT.450) NA= CTONs/2S0.)+ 1. 
IFCTONS.LE . 45n) NA= CTONs/I00.)+ 1. 
DO ~ I=l.NA 
BR(2)=2.1 
XNA=NA 
IA(21.S) = 4 
AAC21 . 17)= TONS/XNA 
CALL DRYERR 
IAC17.5) = ~ 
BB(2)=2.6 
IFCTONS.GT.450.) AAct7.17)= ;:>,. 
IF(TONS.GT.450.) AAc]7.1A)= 1~ . 

IFCTONS.LE.4Sn.) AAcI7,lA)= 12. 
IF(TONS.LE.45n.) AAc]7,17)= IS. 
CALL SGREv.R 
IF(TONS.GT.4S0) AAcSl,17)= 10 . 
IF(T ONS . LE .4 S0) AA(Sl ,17)= 4 . 
CALL SCREEN 

3 CONTINIJE 
DRYSLD=CABC~;:>\iO.A5.bAC~'».T0NS 
XLIQD= CBBC~I\*0.,5+ BAC,O)+ rRC3~». TONS +AACql.l~) 
XOIL= RBC3n) * TnNs/XLIQn 
XSOL= ABc3,) * O.l s. TONS/xLIGD 
AAC90.16)= DRvSID * SOLLIG 
AA(9n,IA)=AACQl.1n)-AAC9n.16) 

C SOLIDS STREAM - AA(90.1f.) 
C 

on272 103. 
nn27~ 104. 
M274 lOS. 
nn27S 106_ 
nn27S 107. 
M27S 108. 
nn27S 109. 
0027f. 110. 
on277 111>1< 
",,300 112. 
"n301 113. 
on30;:> 114. 
on303 115. 
on304 116. 
M305 117. 
0030f. 118. 
n03n7 119. 
'1n310 120. 
on311 121. 
00312 122. 
00314 123. 
On31f. 124. 
003;:>0 125. 
00 3;:>? 126. 
on325 127. 
00327 128. 
nn330 129. 
00330 130. C 

TONSX=TONS 
TONS=AAC90 .,f.\*FArT, n 
TONSG = AACQO .l f.) / HOUR 
AA(7,17) = sn . O. AA(9U . lh) /C~;:>.4*DENS) .. ;:>non . 
IAC7d) = 1 
CALL SILO 
AA(6b,17) = AAC90 . 1~)*;:>Ono . /CHOUR*8 . 3'*60 . ) * ?S . 
CA LL PMPCNT 
HP= AA(66,17)/2S. 
SUMHP = .~+ SUMHP 
CALL PMPCNT 
SUMHP= HP + SUMHp 
IF (TONSG . r,T . 6) AA(SO ,17)= 6. 
IF CTONSG . r,T . h) NUM7 = (TONSG/O.) + I. 
IF (TOt~SG .I E. 6) AA( SU ol7)= 3. 
IF (TONSG .1 f . 6) NUM7 = crONC; (; /3.) + 1. 
DO 720 J= 1. tJlJMZ 

720 CALL GRINDR 
HP= 40.* TONSG/3. 
SUMHP= HP + SlJMHP 

on330 131. C EXTRACTION VESSf l S MATFplAL RALANCf 
~--------------~--~~~ 

6 

7 

9 

11 

10 

11 
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Table 1.-- Continued. 

M330 
I1n330 
on331 
111'133;> 
f"!'3?t3 
003.'4 
0(13:'15 
nn3:'1f. 
nn3?t7 
(10340 
(11'341 
On342 
nn343 
On344 
(ln347 
(1(\352 
On3S3 
On3S5 
nn360 
On363 
on3hn 
on371 
on374 
nn375 
nn37n 
nn401 
On402 
on403 
on403 
nn403 
On403 
on40n 
nn407 
(ln41 0 
on411 
0(141;> 
on414 
nn4ln 
On417 
on421 
on422 
on4;>3 
onL~;>4 

on425 
On42n 
n0427 
n043n 
004'2 
On435 
004'h 
00437 
00440 
00442 
00442 
n0444 
nn445 
I1n44n 

132* 
133* 
134. 
135* 
136* 
137* 
138* 
139* 
140* 
14t. 
142* 
143* 
144* 
145* 
146* 
147* 
148", 
149* 
150* 
15t. 
152", 
153* 
154", 
155", 
156", 
157* 
158* 
159* 
160", 
16t. 
162* 
163", 
164* 
165* 
166* 
167", 
1,68* 
169* 
170* 
171* 
172* 
173* 
174", 
175", 
176", 
177", 
178* 
179", 
180", 
181", 
182* 
183* 
184* 
185", 
186", 
187", 
188* 

C 1-0IL 2-PROTEIN 3-A~A 4-WAT~R 5-IPA NOREAC=NIJMBFR OF REACTORS 
C 

C 

NGUIP= NoREAr + 1 
STM(1,ll = /soLLI~-,.I*ORYSLO*XOIL 
STM(3,11=ORYSLO*BR('21/(RR(321 + (0.8'*RB(31111 
STMI2,11=(ORY~LD-~TM(3,111 + «SOLLIG-l.1*ORYSLO*XSOLl 
STM(4,11 =(SOLLIG-1.1*DRysLD*r1.- xsoL-XOTLl 
STM(S.tl = n.n 
STRM(1,NGUlpl=O. 
STRM(2,NGUlpl=0. 
STRM(3,NGUlpl=0. 
STRM(4,NGUIpl = WAToIL*2.804"'AA(90,161/22.2n 4 
STRM(5,NGUlpl = STRM(4,N~uIpl*19.46/2.804 
DO 121 I=l,NOREAr 
DO 121 J=1,5 
STM(J,I+11= STM(J.Il",OATR(I,Jl 
IF(I.EG.1.ANO.J.f~"1 ~TMI5,21= STM(4.11*OATB(1.51 

121 CONTINUE 
00 122 I=NoRFAC.,._l 
DO 122 J=1.5 

122 STRMIJ,I)= STRMIJ.I+l1- ~TMIJ.I+11+sTM(J,I) 
DO 123 I=l.NGUIP 
STMM(I)=O. 
STRMMII)=O. 
00 123 J=l" 

STMM(I)=STMM(Il+ STM(J.r) 
STRMM(Il= STRMMIIl + STRMIJ.I) 

123 CONTINUE 

C REACTOR VESSELS 
C 

VES= TONS* :'10. 
AA(49.17) = VES 
VESS = TONs* 16. 
IR= 1 
IF(VES.GT.10nno.) IR= IVFS/I0 000. 1 + 1. 
IF(VES.GT.100no.) v,s = 10000. 
IRR=l 
IF(VESS.GT.10noo. IRR=(VESS/I0000.) + 1. 
TANK = 800.* TON~ I 50. 
AA(40,18)=3.2 
AA(41.t8)=3.2 
AA(40d7)= TANK 
CALL STORAG 
SAG= STRMM(;» * 21'100./124.*8 • ..,3*60.) *(;>4./HOUR) 
IP=l 
IF(SAG.GT.1;>5n.l TP=ISAG/12S0.) + 1. 
DO 93 IU=1, TP 
XIP=IP 
AA(66.17) =rSAG/XTPl * 24. 
CALL PMPCNT 

93 CONTINUE 
IF IVESS.GT.10000.) VFS~ = 10000. 

C MISCELLA TANK 
XIP=IR 
IP=(TONS*60./r50.",144.*XTP» + 2. 
AAISld71 = IP 
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Table 1.-- Continued. 

IIn447 
n1"4S~ 

nn4o;3 
1'\/'I4S4 
nn4o;S 
nn4S" 
nn4O;7 
'1n4('1 
I'\n46~ 

nn463 
nn464 
nn46S 
nn4f> .. 
nn4n7 
nn470 
'11"471 
1111473 
nn47S 
nn47f> 
1'11"477 
'1nSOO 
nnSn1 
nnSo~ 

nnS03 
nnsoS 
nl150S 
nnSOS 
I1nSos 
nnso .. 
'1I'1S11 
nl'1S12 
!1I'IS13 
nnS14 
nnS1S 
MS;>O 
nnS21 
I" I"S;:> 2 
n1'l5~3 

n115:>4 
nl1s2S 
1111527 
/'I "IS:>' 1 
nns,;:> 
n1"5:'\3 
nn534 
nnS:>.S 
I1/'1S, .. 
nnS40 
nn541 
nn542 
nnS43 
nnS44 
nnS4S 
nn541', 
1"1"547 
11115o;n 
11 I" S".., 

189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
20h 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210* 
21t. 
212. 
213* 
214* 
215. 
216* 
217* 
218. 
219. 
220. 
221. 
222* 
223. 
224. 
225* 
221>* 
227. 
228. 
229. 
230. 
23h 
232. 
233. 
234. 
235,. 
236. 
237. 
238. 
239. 
24(14' 
241. 
242. 
243. 
244. 
245* 

DO 41 I =l,TR 
LOOPS= LOOp~ + 3 
AA(49.17) = VFS 
CALL REACTR 
CALL SCREEN 
AA(7j,17) = n.ooS. vFS 
1F(AA(73'171.LT.~.) AA(7,.17)=;>. 
1A(73,5) = ;:>. 
CALL AGITOR 
SUMHP = SUMHP + ;:>.5 
X1R=IR 
SUMHP= SUMHp+ AA(73.17) 
AA(66,17)= TONS. ;:>o/'ln./(HOUR*P.33.XIR) • (2;:>./(,0.) 
CALL PMPCNT 
ARC= AA(66'171/;:>;>. 
1F(ABC.LE.2.) HP=? 
1F(AbC.GT.2.) HP= ABC 
SlJMHP= HP + ~I JMHP 
1A(17,5) = " 
DX= SQRT(TnN~/"o.). A. ISORT(XIP) 
AA(17ol7) = .. 
AA(17olA) = Dx 
CALI SCREWR 

41 CONTINUE 
NUTH=NOREAC - 1 

C 
C OTHER REACTION VFSSfLS 
C 

D042J=1.TRR 
xIP=IRR 
IP=(TONS*60./C50 •• XrP*14u.) I + 2. 
AAI"lol7)=lp 
LOOPS= LOOPS + 1 3.NIITH I 
DO 42 I = 1.3 
XIRR=IRR 
~UMHP=SUMHP + 2." 
AA(66,171= TONS.2nO"./12U.*A.~3*XIRRI*I;:>2./An.1 

CALL PMPC~IT 
ABC= AA166,1711 ;:>:>. 
IFIAUC.GT.2.1 HP=AOr 
IF(AtlC.LE.2.) Hp=? 
C;UMHP= SUMHp + HP 
AA1490171= vFSS 
CALL REACTR 
CALL SCREEN 
AA(73,17)= n . no".vEsc; 
IF(AAI73, )71.LT.? 1 AAI7..,.171= ? 
1A173.51 = ;:> 
~IJMHP = SUMHP + AAI73d71 
CALL AGITOR 
DX= SQRTITnNs/"n). A. I SoRTIX1P) 
AAI17.tfl)= nx 
AA(,7.t71= (,. 
IA 1 17. ') 1 = " 
CALL. SCREWR 

4;> CONTINUE 
TON<;:;:TOtl<;X -----
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aofeI.-- Continued. 

11115S3 
1105S" 
011553 
nn5S4 
on5S5 
I1n55h 
nn5S7 
nn560 
1111560 
0!1561 
nn5fl2 
on563 
nn564 
nn5n5 
on56f, 
On56f, 
nn5fl7 
00570 
on571 
110572 
110573 
00574 
n0575 
110571'. 
110571'. 
on577 
nn577 
nn600 
nn600 
00600 
nn600 
nn600 
nn601 
nn602 
onfl03 
nn604 
on60S 
nnflOn 
nnfl07 
nnnl0 
nnfll1 
nnflU 
nnfl13 
on613 
nnfl13 
nnfl14 
on615 
nn61n 
nn617 
I1nfl20 
nnh?O 
nn621 
On6?2 
nnfl23 
nnfl24 
110624 
I1nfl24 

246,. 
247. 
248* 
249,. 
250* 
25h 
252* 
253. 
254* 
255* 
256* 
257,. 
258,. 
259. 
260. 
261>. 
262. 
263. 
264. 
265* 
266* 
267* 
268,. 
269. 
270. 
27h 
272. 
273* 
274. 
275* 
276. 
277. 
278* 
279* 
280. 
28h 
282. 
283* 
284. 
285,. 
286. 
287* 
288* 
289* 
290* 
291* 
292,. 
293,. 
294,. 
29S* 
296,. 
297,. 
298,. 
299* 
300. 
301. 
302,. 

C 
C MIXING TANK SECTION 
C 

SACID= STRMM(1)*.nOl*70. 
IA(40,1)= 1 
IA(40,2)= 1 
AA(40,17) = SACID 
CALL STORAG 

C ACID STORAGE TAN~ 
IA(40,2) = 0 
LOOPS=LOOPS+ 2 
ACID = STRMM(I) ".Ont 
IA(66d I = ? 
AA(66,17)= ~n.*ACTD* 200n.1 (R.33*60.*HOUR*I.81 
CALL PMPCNT 

C PUMP FROM ACID STORAGE To MIX TANK 
GAL=STRMM(l)* 200n./(8.3~ 
SUMHP= SUMHp + (.nOI5*AAr66,1711 
AA(40,17) = GAL * .nl 
AA(66t171 = GAL *'I0./(HOIIR*60.1 
IA(66d) = n 
IA(40d) = 2 
SUMHP= SUMHp + (AA(f,n.171".00151 
CALL PMPCNT 

C PUMP FROM PRESS TO ACID MIX TANK 
CALL STORAG 

C ACID MIx TANK 
CALL PMPCNT 

C PUMP FROM ACID MIX TANK TO MI~CELLA TANK 
C 
C MISCELLA TANK BEFnRF pRFHEATFR ( 1 HOuR HOLnUP) 
C 

SAA= 1.001* STRMMrl1 
AA(40,17)= SAA*;:'OnO./(HOIIR*8. ,,3) 
IA(40.11 = 1 
CALL STORAG 
AA(66,17) = 30 . * AA(40'171 
IA(66d I = n 
CALL PMPCNT 
SUMHP = SUMHp + (.n015*AA(66,171) 
PRINT 3000 

3000 FORMAT(/50H STORAr.E TANK BEFORE PREHEATFR 
C 
C STEAM REQUIREMENTS 
C 

STEAM1 = AAr90,lnl*FACTln*3s./50. 
STEAM2 = AA(90,161*FACTln*20./50. 
STEAM3 = AAr90,lnl*FACTln,.20./50. 
STEAM4 = AAr9n,lnl*FACTln*20./S0. 
STEAM = STEAM1+STFAM?+STFAM3+STEAM4 

C PREHEATER FOR DrSTILLATTON COl UMN 

C 

STEAM9= STRMM(1)*1.nOl,. 2000./HOUR *.1 
STEAM= STFAM + ~TFAM9 
AA(67.171 = STEAMQ * .1 
CALL HEATEX 

C DISTILLATION CO, liMN - MATERIAl RAI ANCE 
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Table 1.-- Continued. 

on62~ 

on62,) 
on6;:>" 
(ln6;:>7 
On6."0 
on631 
fln6~? 

nnn:\;:> 
(l063? 
nn6~? 

on6~2 

nn6"3 
nn6:\~ 

(lnf>..,S 
nn6:\F. 
nnf>'I7 
11116'17 
nnf>~O 

nn6~1 

nnn4? 
nn643 
nn64~ 
I'In64S 
I'Inf>4F. 
I'Inli')O 
nM,SO 
nn6S1 
nn6,)? 
!,\('I6'i? 
nnf>53 
nn6'i~ 

nn6s'i 
('Inli"F. 
n"6S7 
n('l660 
n('l6f>1 
nnlif>? 
nnn6.., 
Onf>6~ 

nnF.F.S 
nn66F. 
nn667 
nnf>70 
nnh7n 
nnh70 
on671 
flnh7? 
nnn7:\ 
nn67~ 

nn67,) 
nn67F. 
nn677 
n('l677 
o('l7nn 
nn7nl 
0070? 
n0703 

303,. 
30~,. 
305,. 
306,. 
307,. 
308* 
309,. 
310,. 
311,. 
31;:>,. 
313* 
31~* 
315. 
316* 
317* 
318,. 
319,. 
320,. 
321.. 
322* 
323* 
32~* 
325* 
326* 
327* 
328* 
329. 
330* 
33t. 
332* 
333. 
334* 
33!)* 
336* 
337. 
338. 
339. 
340. 
341. 
342. 
343. 
344* 
345* 
3~6. 

347. 
348. 
349. 
35n. 
351. 
352. 
353,. 
354* 
355,. 
'356* 
357. 
358* 
359,. 

C 

C 
C 
C 
C 

C 

STOP(l) 
STOP(2) 
S80T(1) 
S80T(2) 
S80T(3) 
SBon 

DISTILLATION 
REBOILER 

= STRM(S,,) ,. .9QA87 
= STOP(I) * .l~uS 
= STRM(S,,) * .Onl1.., 
= STRM(4,,)_ STOp(2) 
= STRI<.1( 1," + C;TRM( I,?) + STR~·H 1,3) 
= SROT(1) + c;ROTr?) + SBOT(3) 

COLlIMN 

STEAMR=AAI9n,,6) ,. ~ACTtn.l07n9./S0. 
AA(67,17) = .1* STE~MR 
CALL HEATEX 
STEAM= STEA~ + ST~A~R 
TANKA= FACTI0* AA(QO,161* 10n./50. 

TANK AC;SOCIATEn WITH DTC;TJLI ATION COLUMN 
IA(40,t) = , 
AA(~O,17) = TANKA 
CALL STORAG 
WIDTH= 4.* C;nRTIAA,qU,l~)·FArTl0/75.> 
1= WIOTH/2 
WIDTH= 2*1 
IFIWIOTH.LT.u.OOll wrOTH = 4. 
AA(4.3ol8) =?4. 

C AAI43.18> = THF TRAy SnACHIr.. IN PKHES 
AAI4j,20)= wrnTH 
AA(43,17)= "u. 

C AA(43.17) = TH~ rOLlI~N HEIGHT Itl FEET 
AAI4.3,ll = .u 
CALL COLUMN 
IAI42,4)=~ 
rtd42.,2)=1 
IAI42,3)=1 
AAI42,t8)=WTDTH 
AAI42.,IQ>=5u. 
CALL VESSEl 
LOOPS = LOOPS+S 

+1.onl*STRMM(I» 

wASTE = I.OnI13.C;TRv,IS,ll) + r.onOI.IPRnCTA+PROCTB)1 
AA14n,17) = wASTF. ,nun./ 8.33 • OAYSR 
IA(4n,t) = n 
CALL STORAG 
LOOP~ = LOOp~ + 1 

C IPA STORAGE TANKI:IIIKF"P IPII) 
C CONDENSER FOR DT~TILLATTON Cnl UMN 

WATF.R = 669.- FACTIn- AAcQO.lli)/ 'i0. 
AAI67017) = WIITF.R. A.33 • bO ••• 01 
CIILL HEIITEX 
AAII'>6d7) = InS. ,. ,AAI'Jn.ll'>hFIICTI0/7S.> • ?n. 
CALI Pt~PCtjT 

HP= 2 •• (1III,90,lhl* FIICT10/75.) 
SUMHf-' = HP + SIJMHP 

C CENTRrFl)(,,[ SfCTInN 
MATRL = SAnTT + IA,QU.IA) 
OIL = STRM(l "l + (AA(90.1A) ·.XOIL) 
AA(4nd7) = MATRL. ,nuo. /(HOIIR*Il.33) 
IA(4n,l) = , 
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n0704 
nn7n5 
n07nA 
!lo7n7 
on71n 
on71n 
00711 
'10712 
M1713 
nn714 
(107 15 
nn720 
(ln721 
(\"172;> 
(10724 
(ln725 
(\"I72A 
(\n721'> 
(ln727 
1'1"17:>'0 
(107:>.1 
nn7:>.? 
1'11'733 
nn731'> 
(\('737 
"fl740 
(l074? 
(\f174? 
00743 
00744 
M745 
nn741'> 
on747 
on7S(l 
on751 
on752 
nn7S3 
00753 
on753 
00753 
n0754 
nn7"S 
nn7"A 
nn7S7 
nn71'>1 
On7A:>. 
nn764 
nn71'>5 
nn761'> 
(1"'71'>7 
""770 
",,771 
(ln772 
00773 
on774 
(ln775 
n,,77A 

360_ 
36t. 
362* 
363_ 
364_ 
365" 
366_ 
367_ 
368_ 
369. 
370. 
37t. 
372. 
373. 
374. 
375. 
376_ 
377_ 
378_ 
379_ 
380_ 
381. 
382_ 
383_ 
384. 
385. 
386_ 
387. 
388. 
389. 
390_ 
391. 
392. 
393. 
394. 
395. 
396_ 
397_ 
398. 
399. 
400. 
401. 
402. 
403. 
404. 
405. 
406. 
407. 
408. 
409_ 
410. 
41h 
412. 
413. 
414. 
415. 
lfi6. 

CALL STORAG 
AA(6b,17) = 30.- AA(40,17) 
IA(6b,1l = n 
CALL PMPCNT 
SUMHP= SUMHp + 0.OnI5.AA(6f>,,7) 

C NUMBER OF CENTRrFUGES 
HP = MATRL_n.Ol- 2nnO.I(HOUR*B.33) 
N3 = (HP/20.) +,. 
HP = 20- N3 
SUMHP = SUMHP + HP 
DO 47 I =t,N3 
AA('i4,17) = ::>0. 
CALL CNTFGE 

47 CONTINUE 
LOOPS = LOnPS + N3 
SAB= OIL. 1.1 
SCB= MATRL - nIL 

C SECOND CENTRIFUGE 
HP= SAB -u.n2,,- ?nOn./(HnuR_24.) 
N2= (HP/20.1 + t. 
HP= N2- 20 
SUMHP= SUMHP + HP 
DO 46 I=1,N? 
AA(,2ol7) =?n. 
CALL SHARP 

46 CONTINUE 
HOTH20 = 0.1 • 011 

C OIL STORAGE 
DAZOIL=t5. 

C 

AA(40,17) =nA70IL*OTL-20 nn./B.33 
IA(4fld) = n 
CALL STORAG 
AA(66,17)=AA(40,]7)_30.1(60.-HOUR.OAZOII 
IA (6b.1 )=0. 
CALL PMPCNT 
CALL PMPCNT 
SUMHP=SUMHP + (2.*AA(66,,7) •• nOl) 

C DISSOLVED SOLIDs STREAM 
C 

SBGT = scB 
SBGGT= (STRM(?,1)+(XLIGD*xSOL1) • 2. 
HWAT= SBGT - SBGGT 
IF(HWAT.GE.n.) GO Tn 51 
PRINT 3006 

3J06 FORMAT(/50H FTSH ~Ol IJABLFS ARF MORE THAN 50 PERCfNT PROTEIN 
AA(90,4) = ~BGT 
GO TO 52 

51 CONTINUE 
AA(90,4) = <;BQGT 
TONA=SBGGT/HOUR.?nOn. 
AA(33,17) = TONAl ?U. 
CALL EVpHOR 
CALL EVPHOR 
CALL EVPHOR 
SAGT = STRM(2,11/n.3 
IF(SAGT.GE.<;BaT) ~AQT = ~RGT 
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111000 
n'001 
n,002 
nl003 
"'00~ 
IIl00fi 
nl00" 
(11007 
11,007 
n,007 
111007 
11,010 
111011 
11,01:> 
n,OD 
n,013 
n,OD 
n,01:'l 
n'OI~ 

11'015 
n,Ol" 
n,017 
1110:>0 
nl0?1 
n,o?? 
n,0?3 
nl02~ 

n,0?fi 
",0?5 
",02fi 
n,o;>" 
111025 
n,o?" 
(ll0?fi 
(ll0?fi 
"'027 
n,030 
11,030 
(11031 
n,o.,,? 
n,o."." 
"'03~ 
1\, 03~ 
11,035 
",0."" 
n,n37 
nl04n 
n'O~1 
n,o~? 

n'0~3 
",n~~ 

n,o~" 

11,04" 
1I'0~7 
n,05n 
n,OSI 
(ll0S? 

~17. 

~18. 
419. 
420* 
421>1< 
422. 
423. 
42~. 

425. 
426. 
427. 
428. 
429", 
430. 
431. 
432. 
433. 
434. 
435. 
43fi. 
437 .. 
438. 
439. 
440. 
441* 
442. 
443* 
44~. 

44~ .. 
446. 
447" 
4~8" 
~~9 .. 
~50" 
~5h 
~5;>* 
~53. 

~5~* 

455" 
~56" 
457 .. 
458,. 
459. 
460. 
~61. 
46;> .. 
~63", 

46~ .. 
~65* 
~66* 
467" 
46El* 
~69* 
~70,. 

~71* 
~7;>,. 

473* 

C 
C 
C 

C 
C 
C 

C 
C 
C 
C 

AA(33.17) = SAQT * :>nllO. I(HOI IR* ;:>5.) 
STEAM = STEAM + (HWaT * ?OOO./HOUR) 
CALL EvPHOp 
IA(66.1)=0. 
AA(66.17)=3n •• SRQ~T *20no./(10.*6n.*HoIIR) 
CALL PMPCNT 
HP=.n01*AA("".17) 
SUMHP=SUMHP + Hp 

ACID MIX TANK 

AA(~o.17)=SRQ~T 

IA (4001) =2 
CALL STORAe:; 
IA(40.1)= 0 

*2nOO./(10.*I.)*.01 

STORAGE OF FISH SOIIJABI FS( Ie; DAYS) 

IA(6bol)=0 
AA(6h.17)=3n.*AA(uO.17)/,,,0.*HOUR) 
CALL PMPCNT 
HP=.OOI*AA("".17) 
SUMHP=SUMHP • HP 
IA(40.1l=2 
AA(~o.17)=SRQoT 

CALL STORAe:; 
IA(4'1.1 )=0. 

~? CONTINliE 

*2nOO./l0. *15. 

ACID TANK liND F"IsH SnLIlARLEc, STnPAC,F 

C URYING AIJD COIJOTTTONIIiG OPFRATIOIJrSOl IDS FRO~ FltTRACTlON VESSFLS) 
C 

TASA= STMM(NoRrAC+ll/;>. 
N7= NOREAC + 1 

TASA= STM(1.I'J71 + STM(:>.Nl) + SHl(3 . 1171 +(O.nS.STM(4.NZ» 
1 + (STM(5.N7).I.F_On. 1.0 ) 

TASC= STM(4.tU) ,. .0S 
TASQ= STM(S.N7) ... oqq~ 
STEAM6 = (TIISC + cl.n .. TAC:;lJ» '. :>Oro. I HOlH~ 
STfAM= STEIIM + STEhM6 

C DPYER - CONQITloNrR 
IIA(;:>1017) = ~.Ih 16 •• TAc,AI 24 . 
IA(;:>1.5) = fi. 
BEl(:» = n.a 
CALI DRYfRP 
nH(;:» = 1.0 
lA(;:>1.51 = 7 
CALL DRYEHR 
Btl (;:» = I. (I 
IA(;:>1.5) = 7 
CALL DRYF.RR 
lA(:>1,5) = II 
8fl (;:» = 1.0 
CALL DRYfRP 
LOOPS = lOOPS t u 

o 

SO 

SO 

c 
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1110!,;:I 
!'II 0"4 
111DS!,; 
1'\.1 nSfi 
!ll0Sh 
"10"7 
!'Il0h1 
('11 Ofi::> 
",0,,:1 
'110fi4 
('\106S 
('\106fi 
1'10h7 
(\1070 
111071 
!II 07::> 
(\107:1 
",074 
(ll07!'; 
('\107S 
"107S 
111075 
(1107'5 
(\107S 
('\107(, 
(ll07fi 
!ll077 
'11100 
111101 
!ll10::> 
1'110:1 
fl11114 
('\1 .10!,; 
(ll10h 
"1107 
(\1110 
111111 
'11111 
111112 
",1'3 
1'11114 
1'1 tIS 
",11h 
(II t 17 
1', 1.17 
'111::>:1 
('\11::>4 
('\112S 
(\1 .12h 
111t::>7 
"1 1.~0 
1'.11:14 
(\11:'1S 
(\11 ."h 
111t:lfi 
n,1:1fi 
1'113fi 

474* 
475. 
476. 
477* 
471l. 
479. 
480* 
481* 
482. 
483. 
484", 
485* 
48h. 
487 ... 
4811>. 
489. 
490 ... 
491 ... 
492* 
493* 
494. 
495. 
496. 
497. 
498* 
499* 
500. 
SOh 
502. 
503,.. 
504. 
505* 
506* 
507. 
SOil,. 
509* 
510. 
511. 
51::>. 
513* 
514* 
515. 
516* 
517* 
511l. 
519* 
520. 
52100 
522* 
523. 
524,.-
525. 
526* 
527,., 
521l* 
529. 
530* 

AA(17,1 8 ) = 6. 
AA(t7.17) = 20 . 
IA(17,5) = 
CALL SCREWR 

C CONVEYER FOR MI, L 
IF(IPTION(2).FG.3) GO Tn 44 
AA(18.t7) = (TASB/B.) 

C 

CALL HAMMER 
HP = TASB * ::>nOO •• 7S./(HOUR*700.) 
SllMHP = SUMriP + HP 
PRDCTA= ST~(::>,NORE~C+l) + STM(3,NORFAC+l) 
PRDCTA=PRDCTA/0.9" 
PRDCTB= O. 
AA(7~,17) = PRDCT~ • 200n./(2". * HOUR * 60.) 
CALL BAGGMA 
CALL SCALE 
AA(75,17) = ~A(7",'7)" HOUR * 60. 
GO TO 49 

44 CONTINUE 

C AT THE TIME THIs cODE WAS COMPILED THERE IS NO SATTSFACTnRY METHOD 
C OF SEPARATING ASH AND DRY PROTEIN- SPACE IS PROVIDFD WHEN THIS 
C TECHNOLOGY BECOMES AVAIl ABLE 
C 

4 9 CONTINUE 
C BOILER 

AA(27018) =,s n . 
AA(27,17)=STFAM 
CALL BOILER 
IA(4!l.l)=2 
AA (4n ,17) =STEA M* 1nOn. *HOIIR/ (8.33*140000. ) *1s. 
CALL STORAr, 
IA(6b,ll= O 
AA(6 G,17)=3n •• AA(uu.17)/(hO.*IS.*HOUR) 
CALL PMPCNT 
HP=.n01*AA(hh,17) 
SlJMHP=SUMHP 

C CONTROL LOOPS 
XLOOPS = LOOPS 
COST (1l = X, OOPS*AA ( 1 UO, 1 ) 
COST(5) = COST(,) 
COSTA(1) = 10STA(I) + COST(1) 
COSTA(5) = COSTA(,,) + COST(S) 
PRINT 1021, COST(,).COST(,,) 

C FORK LIFT 

C 

1021 FORMAT<l25H CONTRnL INSTRll~1ENTATION ,:lSx,F1n.3,:lOX,Fl0.3) 
COST(l) = A~(100,::>0) 
COST(S) = COST(l) 
COSTA(t) = COSTA(I)+ COST(1) 
COSTA(S) = C05TA(,,)+ COST(5) 
PRHJT 1022, COST( 1) .COST(') 
AA(8ot7) = TO>JS 
CALL CONDEN 

1022 FOR MA T(/ 2SH PAYLnAnFR ,10X,2sX,F10.3,:lOX,Fl0.3) 

C BO ILER WATER TREnTMENT 
C 
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1111:'.7 
1\1140 
",141 
1\114S 
1\1145 
(\114h 
'11147 
"1147 
'" 147 
'11147 
'" 1 <,0 
1111S1 
I'11S:> 
1111~:'. 

1111S4 
111tS5 
1111 Sh 
1111S7 
111160 
"'1nO 
111160 
1111.60 
1'\1161 
1111h:> 
1111(,:'. 
"\11h7 
",170 
'11 t 71 
"\1171 
(\1171 
" 1171 
"1171 
11117:> 
1'117:'. 
",174 
fl117S 
"117h 
"1177 
",200 
(\12n1 
01:>0:> 
111:>10 
(\1 :>11 
(\121;> 
(\1:>1:'. 
1'1:>1:'. 
(\1:>14 
0121S 
f'1121h 
(\1217 
(\12:>0 
(\12:>1 
1'\1::>:>:> 
(\1:>:>~ 

(\1?:>h 
(\1:>::>7 
"':>~O 

5:31,. 
53:>", 
533", 
534", 
535", 
536. 
537. 
538. 
539", 
540 ... 
541* 
54::>* 
543* 
544" 
545* 
54h* 
547,. 
541l ... 
549* 
550 .. 
551* 
55:> ... 
553* 
554. 
555* 
5Sf,,. 
557. 
551l* 
559 .. 
560* 
561.. 
56::>,. 
563 .. 
564. 
565 .. 
566 .. 
567 .. 
56H* 
569 .. 
570* 
571* 
57:> .. 
573. 
574 .. 
575", 
576. 
577# 
578,. 
579 .. 
580 .. 
581* 
58::>* 
583* 
584. 
585,. 
58f,. 
587. 

C 
C 
C 

C 
C 
C 

424;> 
1 

COST(S)=l. 
COST(I)=COST(S) 
PRINT 424::>, COST(II,COSl (51 
FORMi\T(/2SH HOII Fp ~I\TFR TREAn<nn 

,Fln.','Ox,~IU.31 
COSTA(ll=COSTA(l) + cOST(l) 
COSTA(SI=COSTA(5) + rOST(s) 

SEA ViA TlR PUI~PS 

AA(gn,10)=WAT~R*h~. + 4.*STE~~ 
AA(hb.)7) = AA(oO.lU)*1.2/f,O. 
IA(ht"l)=l. 
IA(hb,4)=2. 
CALL PMPCNT 
IA(f,h.1)=(1 
1A(hh,4)=0 
HP= .OOI.I\A(h~,171 

SU~llfJ=SI)~'IIP + flP 

CARBO" ADSORREp 

COST< 1 )=2. 
COST(S)=COST{1 I 

, loX , IsH 

42'H 
1 

PRItIT 4243, cosr(11,rOST{5) 
COSTA(tl=CO~Tt(l) + COST(I) 
COSTI\(51=COST~(SI + COST(~) 
FOR'11IT 1I::>5H r.r.P'lo. f. OS0R', rR 

,F,n.3,'>,X,FI0.'>1 
lOX "~;.. 

r 
( 

C 

( 

vnlT rO~JOnJSFp 

AA(f,t" t 7)=:>n. 
I A (f, 7, [ ) = I 
I 1\ ( h ·' , LI 1 = .. 
CllLi_ HFATEx 
1A«(,7,ll=,) 
IA(f,7,41=ll 
CAU SCALE 
CALI SCALE 
Pnlfn [OLI " ((I"ISTA (JI ,J= t. hI 

1-'41 FoR'~Jq(112SH TOHL rO<;T<., ,"'SX,':'F10.,1 
IIA(q'1,21 = SJlMIIP •• 74S7. ;:>4. 
AA(1'10,'~I= CO~TA(51 
AA(<)'1011 = C.Trll"'.,IJr>n .* 2u ./,L1 nnnn. 

MATERIAL IJAI A'I(r 
AA(90,3) = rRnCTB 
1I1I(9'1,7) = p~D(TA 
IIA(9n,!»=OII 
AA('"ln,II1I=W/lSTF 
AA(Q'1,IC)=Acrn 
CALL 1·111 TER (TmfS I 
FISH = TONC:; .. ?OOO.I::>u. 
PRItIT 1 nn?> , FI<;H 

1)03 FOR~ATII7X?7H FISH TO rXTRACTT0tl vfSS""L.<;,FP._n,7H LfVftR 1 
yyA= .... T[AMl 
PIUtJT l::>:ll,YYd 

,10H 

,10H 
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588,. 
589,. 
590,. 
591", 
592", 
593,. 
594,. 
595,. 
596,. 
597* 
59A* 
599,. 
600,. 
601,. 
602,. 
603* 
604* 
605,. 
606* 
607,. 
601"" 
609* 
610,. 
611. 
612,. 
613* 
614* 
615* 
61.6,. 

121H 

12,)2 

1203 

12,)/+ 

121)5 

1206 

1207 

12&B 

1210 
C 

12~9 

C 

1211 

121 2 

1213 

FORMA TC /8X ' !l5H STFAMCSTIRRED VESSEL 1 ) 
yYR=S TEAM2 
PR I NT 1202'YY R 
FORMAT C/8X ' !l5H STFAM(STIRRED vrSSEL 2 ) 
YYC= STEAM3 
PRINT 1203.VV, 
FORMATC/8X.!l5H STFAMCSTIRRED VFSSEL 3 ) 
VvD= STEAM4 
PRINT 1204.yyn 
FORMATC/8X'!l5H STFAM(STIRRED VfSSEL 4 ) 
YYE = STEAMq 
PRI~IT 120S'YYF 
FORMATC/8X.!l5H STFArqPREHEAn:n-DISTILI ATION) 
yyG= STEAMR 
PRINT 1206,yYr; 
FORMATC/8X'!l5H STFAM(REBnTLER) 
yyH = STEAMn 
PRINT 1207,YYH 
FORMATC/8x.!l5H STFAMCROTARY DPYER FP, 
YYI= STEAMW 
PRINT 120R.YYT 
FORMATC/8X'!lSH STFAMCROTARY DRYEr BONF MEAL 
YYJ=CSTEA M*4. \ 
PRINT 1209.yYJ 
YYK= ~JATER 
PRINT l?ll).YYK 

. F8 . 0 . 7H LA/HR ) 

.FB.o. 7H LA/HR 

.FB.0.7H LR/HR ) 

.FB.O,7H LA/HR 

.FB.0.7H LA/HR 

.FB.0.7H LA/HR 

.FB.o.7H LA/HR 

,F8.0.7H LA/HR ) 

FO~MATC/8X'!lSH COnLTNG ~Jl\TER n ISTILLATION CONDo .FB.0.9H GAL/MIN 
) 

FORMATCIBX':l5H COnLTNG WATER rONDENSER 
) 

yyk= STEAM 
PRINT 1211.yyl. 
FORMAT( /BX. !ISH TOTAl STEAM 
YYM = CSTEAM*4.) + wATER 
PRINT 12.12,YVM 
FORMATC/8X.!lSH TOTAl WAT FR 
PRINT 12.13 

,FB.O,9H GAL/MIN 

,FB.0,7H LA/HR ) 

,F8.0.7H LA/HR ) 

FORMATCi/40x. 9H ~TnFAM 1.7X.oH STREA~ ?7X.9H STREAM 3.7x.QH STR 

fl12:'1:'1 
1112:'1 ~ 

1\12:15 
" 1240 
1\12~1 

1\12~2 

1\1?45 
(l12tJ.A 
01.247 
I'll?"? 
1\12<;3 
n125~ 

f\1257 
(\1260 
1'11261 
1\1264 
111265 
(\12hh 
111271 
111272 
1\127:'1 
1\127A 
'\1277 
f\1300 
(\1303 
t\1304 
'\1307 
111307 
(\1:'110 
1\1310 
(\1311 
(\131? 
(\1315 
(l131A 
(11317 
(\132? 
(113:>:'1 
(ll:'12S 
(113?'1 
(11321'. 
(\13!14 
(11:'142 
(11350 
n13'1n 
n13A~ 
(1137;> 
(11400 
(\140A 
(\1414 
(\1~2? 

1\142:'1 
(114?~ 

f\1~?S 

(11421'. 
(11427 
1\1430 
"14:'11 

617,. 
618,. 
619,. 
620,. 
621. 
622,. 
623* 
624,. 
625,. 
626,. 
627* 
628,. 
629* 
630* 
63t. 
632,. 
633* 
634* 
635,. 
636* 
637,. 

CEAM 4.7X.9H ~TREAM S.I) 

638* 
639>1-
640,. 
641,0.. 
642* 
643* 
644,.. 

121/+ 
121 5 
1216 
1217 
121 B 
1219 
1220 
1221 

PRINT 1214.(STRMClOK).K=1.5) 
PRI NT 121S./STRMC!I.K),K=1.5) 
PRINT 1216./STRMC;>.K).K=1.S) 
PRINT 1217. (STRMCtJ..K).K=1.5) 
PRINT 121B./STRMC",K).K=1.5) 
PRINT 1219.(STM (1.K).K=1.5) 
PRINT 1220,/STM C!I'K).K=l,S) 
PRINT 1221,(STM C;>.K).K=1.5) 
PRINT 1222,(STM CtJ..K).K=1.5) 
PRINT 1223./STM C"'K).K=1.5) 
FORMATC/10X;>nH RAFFTNATE OIL 
FORMATC/10X;>nH RAFFTNATE ASH 
FORMATC/10X;>n 1j RAFFTNATE PROTEIN 
FORMATC/10X;>OH RAFFTNATE WATFR 
FORMATI/10X;>OH RAFFTNATE ALC0HOL 
FORMATI/10X;>nH EXTRaCT OIL 
FORMATC/10X;>nH EXTRACT ASH 
FOR MA TC/1 0X;>OH EXTRArT PROTEIN 

,tOx.4CF1n.:'I. 
,tOx.4IFln.3. 
,10 X,4CF1n.:'I. 
.10Xot!CF1n.:'I. 
o10x.4CF1n.:'I. 
.lO ,< .4IFln.3, 
.10\(.~(F10.3, 

.10X,4CF1n.3, 

AX) .F1 0.3) 
AX).Fl0.3) 
AX) .F10.3) 
f\X) .FIO.3) 
RX).F10.3) 
AX).FIO.3) 
f\X).F10.3) 
AX ) .F1 0.3) 
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(114~:> 

1'1433 
(\14:'14 
(\14,5 
111440 
1"1441 
(\144:> 
n'44~ 
(\1441'> 
1'1447 
f114S2 
f"14<;~ 

(\1454 
(\14<;7 
",460 
1\1461 
(\1464 
1\141'>') 
f\ 1 4nf, 
1'1471 
''147:> 
(\147~ 

",474 
1\1475 
"1500 
'11 503 
(\1!:>n4 
111505 
(\15n6 
(11511 
",51:> 
1\151~ 

"1514 
"'51,) 
"1 5 11'> 
"1517 

645,. 
646* 
647.-
648* 
649", 
650", 
651", 
652.-
653>1-
654", 
655. 
656. 
657", 
658", 
659.-
66n", 
661* 
662", 
663. 
664", 
665.-
666", 
667* 
668,. 
669", 
670* 
671", 
672", 
673", 
674. 
675. 
676* 
677* 
678. 
679. 
680'" 

1222 FORMAT(/l0X:>OH FXTRACT WATFR ,10X,4(Fln." RX),Fl0.31 
1223 FORMAT(/10X:>nH EXTRhCT ALCOHOL ,10X,4(F10.3. RX)'FIO.31 

XXA= STMM(51'" 20nn./:>4. 
PRINT 1224. XxA 

1224 FOR~AT(/8X.:'\')H FLnW FROM FXTRACTION VFS~EL 4 ,F8.0.7H LR/HR 
XXB= STRMM(I). 20nO./2Q. 

1225 FOR~AT(/8X , ,5H FLnW FROM fXTR~CTION V~S~EL ,F8.n.7H LR/HR 
PRI"lT 1225 , XxB 
XXC=MATRL*2nnn./HnUR 
PRINT 1226 , xXC 

1226 FORMAT<l8X . ,5H AQllFnlJS STREAM(CnITRIF1 IGE) ,F8.0.7H LR/HR I 
XXD=(STOP(11+~TOP(211·20nO . 12~. 

PRINT 1221 . yXn 
1227 FORMAT(/8X',~H TOpS FROM nISTTLLATION COLUMN ,F8.0.7H LR/HR ) 

XXE= S80TT*:>nnO./:>4. 
PRINT 1228 ' XXF 

122fl FORMAT(/8X.:,\')H ilOTTnM~ FROM OT~TrLLATION COl liMN .F8.0.7H LR/HR 
XXG= AI(90,<;)*200"./:>4. 
PRINT 1230.xXG 

1230 FORMAT(/8X ' :,\')'i Flc;H oIL ppOnlJrT .F8.n.7H LA/HR 
XXH=AA(qo , 31*200n./:>4 . 

1231 FORMAT(/8X . ,5H Fr~H PROTFTN C0NCfNTRATE ,F8.0.7H LA/HR ) 
xxI=AA(90 .7 1",:>onO.I,4. 
PRHJT 1:>32, xxI-< 
PRINT 1231 ' XXI 

1232 FORMAT<l8X.:,\'lH AO.lf MEAL COnCnITI1ATE .F8.n.7H LA/HR ) 
AA (9~.11 =SBnCH 

XXJ = AA(95 .1 1* :>"Oro . 124. 
PRHJT 1;:>33 . XXJ 

1233 FORMAT(/8X . :,\')H FTc;H C;OLUARLE~ ,F8.n.7H LR/HR ) 
IXX=(14.0"'(TO!IS/');).)**.31) to.", 
AA(9n . R)=IXy*fI 
AA(9n . 91=(VVJ+VVK1*'4 . . 
AA(qn.l~) = AA(00 .1 3) + (AAr o O. ,)+Ah(QO.71+AArQO . 2n)tAAI9n . 4» 
RETURN 
EIJD 

FND nF COMP I LA TI ON : NO DT/lr,NOSTTCS . 
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Table I.-- Continued. 

Q~OR . S RIOLoG,BIOLOG 
~oR ~9A-0 7/1 2- 11:~4 (0,) 

SIIBROUTINE BIOLO G ENTRY POINT 002~0~ 

STORAGE IISEo: COOE(l) on23~0; nATA(O, nOU73~1 BLANK COMMON(2) oooonn 

COMMON BLOCKS : 

nOo~ nLOCK l DnSOSO 
n004 HLOCK2 J00016 

EXTERNAL RE~ERENCES (BLOCK. NAME) 

nO Dc:; 
n006 
n007 
n01n 
nn11 
n01:> 
nOB 
n014 
001<; 
n016 
n017 
n02n 
n021 
n02:> 
n02~ 

n024 
n02" 
nn2h 
n027 
n03n 
n031 
nn.3;> 
n03~ 

nn34 
00.3, 
nn3h 
n0.37 
n04n 

pMPREC 
r,ELT 
STOR AG 
REFRIG 
PMPCN T 
SILo 
HUCKET 
GRINOR 
nEAcTR 
AGITOR 
ScRFEN 
ScROIR 
rJRYEPR 
HAMMER 
RAGG~1A 
~CALF 
~HARP 
FVPFLM 
rvP~PR 
f'O ILER 
COrlDEN 
tvA Tf R 
r"ROC$ 
NIO:>'L 
tIPRT$ 
I.rOl 'j, 
r.EXpf,$ 
I ERk~$ 

STORAGE AS5IGNMUIT (OLUCK, TYpf. RFr ATJVf IOCATTON. NAMF) 

nnOl non 3 I, 7 1 r, (II. nnOli onnnol luno~ "ono nonoso 10n1F 
nnon nor.;>h3 trJrJr~F nnoo nnn:>74 lUOS~ nona non342 10nliF 
nnnn no'1375 lr,{JqF 0001 onn~~4 lUlL nnno non406 10lnF 
nnnn 00ri4111 IGBF onO,·1 onn4,,2 ItJl4F onno non305 In!C:;F 
nnnn no(\<,n5 lr.!flF OllOt) onn51h lU!9~ nonl non627 1 n:>1 
nnon r,nn;>;>5 tr,2:>F [In ::Ill Ol)n"ltU 1 Ll:>~F oono nonSS! In:>4F 
nnnn nn'1;>4.3 1041F OM)1 Oonn.1A lUAG nono 00n027 111 F 
nnOl no ri 020 i?2G onnll ronlnG ;>Ilno~ :10nl nonl.34 :>nlG 

onoo nnOn6S 1002F nona on02c:;2 100..,F 
nnon nnO~53 lO07F nonn Onn31i4 1008~ 
nnoo nnn417 lOl1F oonn onn4..,0 lo12F 
noon nn0463 lO16F nnnn nnn474 1017~ 
nnoo nn0527 1020F nnon nnn2n7 In?l~ 
onnl nn0712 103L onnn nnn316 103:'1~ 
0000 nn0327 ll11F nnnl onnOl3 114(; 
nnnn nnOI13 3000F onnn onn171 424?F 
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Table I.-- Continued. 

nOOO 00nl')3 4249F 0001 0011f,0 470G nOOO non031 ')oOOF 0001 no1;:>34 SlOG 
nnul no17S7 722G on03 p 00nn.l0 Afl 0000 R oono12 ADDT OOO~ R n04704 BB 
0004 R no"noo COST On04 R oonon7 CO~TA nooo R non023 FI~H ooon R nnOo06 G 
onoo R 00no03 GflLS 0000 R OOOon7 HP 0000 1 000000 I ooo~ I on3720 IA 
0000 I 000n14 I'IST 0000 T oonn::>5 rXx oono I non022 .J ooon T nnOn10 LOOPS 
ooon R 00 0 0;:>6 PXX 0000 R 000016 ~LnS onoo R oono 04 ~lJMHP 0000 R 000001 TONS A 
ooon R 00nOl5 VOLD 0000 p 000013 VOLT 0000 R 000017 WATER 0000 R 000n20 WATEVp 

!'!'ln1 
(\"1 n.~ 
",,104 
n:110,) 
n~ll n 
""111 
11:1113 
n:1 t I f, 
"~117 
(\" 121 
"" 1::>4 
n'112A 
":113') 
(\1I13f, 
",, 14n 
1'1'1141 
",,14S 
"1'1147 
lI"Il<,n 
I'Il'It')4 
"ro1,)4 
1'11'\1,),) 
"r" 1f,J 
1Ir"1f,1 
""16::> 
1'1"164 
",,164 
"'116') 
'1"ln7 
1I1'I1f.7 
1'I"I1f,7 
n"llb7 
""Ilh7 
""Ith7 
"Irol7n 
"1'1171 
"ro17::> 
'11"173 
""174 
1'('117') 

!'(\17f, 

n.n 177 
""1;>00 
r""I;>n~ 

"'1::>n') 
""::>nh 

1* 
2* 
3" 
4* 
s* 
6* 
7,.. 
8. 
9", 

10", 
11* 
I;:>. 
13* 
14* 
15* 
16,. 
17. 
18,. 
19* 
2n" 
21* 
2;:>,. 
23. 
24. 
25* 
26* 
27 .. 
2£1. 
29", 
3D,.. 
31. 
3;:> .. 
33", 
34", 
35,. 
36. 
37" 
38 .. 
39", 
40 .. 
41", 
42,.. 
43* 
44 .. 
45 .. 
46,.. 

1 

2 

l' 
111 

SlJRROlJTINE RI0LOGITnNSI 
COMMON/BLOCKl/flA(10r".201.TA(1nO,51.BB(lnO) 
COMMON IOlOrK::>1 CnST(71.rOSTA(71 
DO 1 1=1.7 
COST(II =O.n 
COSTA(I)=o.n 
DO 2 1=1.20 
AA(9'loIl =O.n 
AA(91oI1 =O.n 
DO 10 1=30,~3 

BO(n = 8B(ThO.n1 
READ 111 .BB(4() .Bn(41 I .BH(4::» .r!B(431 .RB(44) 
FORr~AT(5F12.<;1 

PRINT sono 
SO:)O FOR~flT(/I3X36H ANTlnXTDANT pRICF MID EFFEcTIVn~f~S 

PRINT tOn1.BR(441.RAI4~) 

C 

PRINT 1000 
100(, FORMflTCl8x3,H F'17yMF PRIrF liND EFFECTTVFNES~ I 

PRltlT 1001 .Rfl141 I .AR(4nl 
1/).01 FOR~~AT(/8xElH f'RTCF' =.F').?l::>H DOLlARS/LR •• FA.3.'1::>H Lk REQIIIRFO PF' 

CR Ion LA OF FISH ) 
IF(Au(4:?) .C;T. 0 .. 11 PRINT 100::>.Rfl(42) 

lOG;:> FORMAT(/8xFR.?')IH ~FRCENT OF PIsoLvEn pROTFIN PACKAr,ED AS RCF PA 
CSTE I 

PRINT 2000 
2!l!)r, FOR'-1AT(lHlIlC,,)H DF'TATLFD FI)IJIr~ENT CO~T~ (1\11 COSTS TN 1000.n DOL 

CLARSI I 
PRINT 3000 

300G FORMAT (111AH 
CnOH RASl 
COX60H COST 

r()lIrP~EtIT TYrFdOX10q CAPACITY.12XQH MATERIAL. 
MATF'Rr AL~ LAAN~ INDTRFCT MOOllLE RANc,F .Ih 

rOsTS CO~T~ COSTS COST + OR - I 

C UNLOADING AND S T nRftG~ nF FISH 
C 

TONSA=TONS*::>nOO ./ A .~ ~ 
GALLON= TON~A/(;:>~ •• hn .) 
GilLS =GflLLO~J* I. 'I 
SLJMHP= O. 
I fI (6~. 1) = n 
I A ( 6~ • ?) = ,. n 
AA(6~017) = GA l C;"3.1. 
NUM = TON S/<;no + , 
DO 143 T=l.~IIIM 

14J CALL PMPREC 
IA(A~.;:>I = n.n 
SUMHf'= SlH1HP +(AA(~S.J71 ... onl.'.'» 

nOOl 0017~0 707G 
0000 R 0000;:>4 COOL 
oono R nooo02 r,ALLON 
ooon on07::>0 INJP$ 
nonn I onno05 NUM 
0000 R 000011 TONSG 
onoo R onno;>1 XLOOPS 
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nl1207 
nn21n 
"n212 
(1n214 
nn211:' 
nn220 
nl1221 
nn222 
011223 
nl1224 
nn22S 
nn22F. 
on227 
on2:>;0 
nn231 
nn232 
M233 
nn234 
(ln2:>;S 
O!'l23F. 
'111240 
nn241 
'1n24S 
t\!124F. 
(11'247 
nn247 
(11'247 
nn2S0 
I1n2S1 
n!'l2S2 
I1n253 
111'254 
n!'l2"5 
'1n2ss 
"n2SF. 
nn2S7 
""260 
M261 
M262 
I'In262 
nn262 
nn262 
I1n2F.3 
nn2F.4 
11:12h5 
nn26f, 
I1n267 
nn270 
""271 
(\1127? 
nl'273 
nn274 
nn?7S 
nn27f, 
nn:nF. 
I1n2 7f, 
n'127f, 

47. 
48. 
49. 
50. 
51,. 
52* 
53. 
54* 
55,. 
56,. 
57* 
58", 
59", 
60", 
61* 
62* 
63. 
64* 
65* 
66", 
67. 
68", 
69* 
70* 
71", 
72* 
73* 
74* 
75* 
76* 
77", 
78* 
79* 
80* 
81. 
82", 
83 .. 
84* 
85* 
86* 
87* 
88* 
89* 
90* 
91* 
92", 
93* 
94~ 
95* 
96", 
97* 
98", 
99* 

100* 
101* 
102. 
103* 

SUMHP= SUMHP +(AA(f,S,17)*.001*1.S) 
1F(TONSA.LT.30000.) G=(3nnOO./(24.*60.»*15. 
1F(TONSA.GE.300nn.) G=(4,,0000./(24.*60.»*15. 
1F(TONS.LE.150.) AAr7U,lR)= 36. 
1F(TONS.GT.1S0 . ) AAe70,1R)= 4R. 
AA<70.17)=lnn. 
CALL AELT 
HP = TONS*O.n0124 +13.6 
SUMHP = HP + SUMHp 
AA(40,17)=3n.O"'TONS 
1A(40.1)=0.n 
1A(40,2)=2 
CALL STORAG 
IA(IHj,2)=0 
AA(85,17)=O.S*TON~*~.O 
IA(85,1) =3n 
CALL REFRIG 
SUMHP = SUMHP + 4.7?*AA(R5,t7) 

COST(1)=1.19 
IF(TONS.GE.3nnl CO~Tel)=1.R8 
COST(S)=COST(1) 
PRINT 4249, rO~T(ll' cOSTe") 
COSTA(1)=COSTAel)+rO~T(1) 
COSTA(5)=COSTA(5)+r.O~T(5) 

4249 FORMAT(/25H BRINE MAKE-UP+SALT STOR., lOX ,15H 
1 ,F1n.3,3nX,FI0.3) 

C PU~lP FOR tlR INE MAKE-UP (RRONZF) 
IA(66,1)=1 
AA(66,17)=TONS*3.*?Ono./(?4.*6n.*62.4)*.F.9*7.7S 
CALL PMPCNT 
IA(66,1)=0 
HP=.OOl*AA(6F.,1 7) 
SLJMHp=SUMHP+HP 

C PUMP FOR WATER INTO ARTNF MAKF-UP 
AA(66,17)=AAeF.6,171*.917 
IA(66,1)=0 

C 

CALL PMPCNT 
HP=.OOl*AA(6f,,17) 
SUMHp=SUMHP+HP 

C FISH STORAGE FOR :3 DAY~ 
C 

c 

IA(7,1)=1 
AA(7,17)=3.*TONS*2nOn.*1.h9/62.4 
CALL SILo 
LOOPS=O.O 
LOOPS=LOOPS+~. 

CALL SILO 
TONSG=TONS/?4. 
AA <71 .18) = TO~JSG 

AA(71017)= ?n. 
CALL BUCKET 
HP = TONS*O.nOl06 
SUMHP = HP + SUMHp 

C FISH GRINDING ANn DIGE~TTON 
C 

dOH 
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(1~277 104* 
'1,,301 105* 
rn30:'l 106.-
"">30S 107* 
":,,30'; 108* 
'1"310 109,. 
n">311 11O. 
(' r>:~ 11 11h 
M31;> 112", 
'1"313 113* 
1'1'1314 114* 
":'31") 115* 
""31') 116 .. 
(1r>31(, 117* 
"!'317 118* 
'11'3;>0 119* 
(1'1321 120* 
(\"3;>;> 12h 
'1n3;>3 122. 
(1'\.~24 123* 
"1132<; 124 .. 
1\1'13;>,; 125* 
""3;>7 12f,* 
""3"0 127* 
(\11331 121'10 
!11'33;> 129* 
I'n3:'13 130 .. 
(\11334 131* 
nn335 132* 
nn3:'1'; 133,. 
nn.n7 134 .. 
'1n340 135. 
""3L~2 13(,* 
""344 137.-
'1" .~ 4'; 13fl. .. 
""3<;0 139. 
flr-3"1 140.-
'1"3";> 141* 
'H'3<;3 14;>.-
(\".1<;4 143 .. 
nn3fi") 1440a 
""3<;'; 14~* 
(1 "3!>7 146* 
,,"3hO 147* 
(1"361 141\* 
'1n3h? 149,. 
""'36.~ 150* 
n,,3f,4 15h 
",,3f,S 152,. 
(1"3f,'; 153. 
(11'31',7 154* 
""371 155* 
"n373 15f,* 
'1 .".17,,) 157* 
'1"377 158* 
''''401 159 .. 
(1"'~0? 160,. 

130 IF(TONSG .LT. 3) AAr5U.17)=3 
IF(TONSG .GT. 6) AAr5U,17)=6 
IF(AA(50,17) .GT. 0.0) CALL GRINOR 
TONSG = TONSG-AA(<;O.t7) 
IF(TONSG .GT. 0.;» (.;0 TO 100 
HP = 40*TONSG/3 

SlJMHp=HP+SUMHP 
C PUMP AFTEH GRINDFR 

AA(6f,.17)=30.*TONS.2noU./r24.*hQ.*R.33 ) 
IA(66,ll=0 
CALL PMPCNT 
SlJMHP=SUMHP+.001*AA(';h,17\ 

C PUMP REFORE DIGESTER 
CALL PI-1PCNT 
SlJMHp=.001*AA(f,6.t7) .. SlJ~Hp 

AA(4n,17) = 2*TONS*?OUO.//R.3,,*24) 
IA(L~'101) = 1 
CALL STORAG 
IA(4n.1) =0 

AA(90,'5)=TO~IS*.OOA4 
AA(9n,13)=(BR(lO)+RRrl1)+RR(l;»)*TONS*.OOOl 
AA (an, 17) =TOt l<; *O. 043;> 
AA(9n.14)=TONS*0.OI9? 

AA(9n,1;»=TnNS*(BR(40)/lnO.0) 
ADuT=n.O 
ADDT=AA(Q8.1?)+AA(aQ.13)+AA(90.15)+AA(nO,17)+AA(QO,14) 
AA(91,l)=ADDT+;>.*TnNs 

VOLT=AA(91'1 )*200,/rl\.33",4.8) 
AA(")1,2) =2.n 
AA(<;lo17) = ?O 
AA(4':i.t7)=VnLT/l 
IF(AA(49,17\ .LT. 1nOUO) AA(7~,t7) = AA/4 Q,17)*0.005 
IF(AA(49,!7) .LT. 1"(00) GO Tr 101 
IF( AA(49.17) .GT. 100(0) AA(73,17) = So. 
IF(AA(49,17) .GT. 1"(00) AA(4 n 017)=101100 

1~1 AA(f,6,17)=30.*AA(4a.17)*4.f\/(f,n.*?4.) 
I A (6f" 1 ) =0 
CALL HEACTR 
CALL AGlTOR 

CALI SCREEN 
CALL REACTR 
CALL AGITOR 
CALL SCRElN 
CALL RFACTR 
CALL AGITOR 
CALL SCREt:N 
INST = 3 
HP = 3*AA(7".17) 
SUMHP = HP + <;UMHp 
VOLD =VOLT -AA(4Q.17)*l 

102 IF(VOLD .LT. <;00) Gn TO 103 
IF(VULO .LT. If)OOn) AA/4q.171-VOLO 
IF(AA(49.17\ .LT. l"OUo) AA(7,.17) = AAr49.17)*0.005 
IF(I/OLO .GT. 1000 ,1) AII/4Q.17)=1000(J 
IF( AA(49ol7) .GT. 100(0) 1111(73.17) = <;n. 
CALL REACTR 
CAli. AGITOR 
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Table 1.-- Cont inued. 

On403 
On404 
01'l4n5 
nn 4 06 
nn407 
00410 
M411 
nn411 
n0411 
011411 
On412 
On41:'5 
On413 
nn414 
1'10415 
00415 
on41fl 
nn41fl 
n0417 
nn420 
nn421 
nn422 
nn42:'5 
1ln423 
I1n423 
I1n423 
110424 
nn424 
110424 
on4;:>5 
00425 
nn4;>,:; 
n0427 
nn4~0 

00431 
nn4~2 

00433 
I1n4~4 

nn.4.'5 
on436 
nn43fl 
on4~6 

n0436 
nn4~7 

nn440 
00441 
on442 
on443 
00444 
on445 
00446 
00447 
nn447 
(10450 
0!14!'il 
on452 
nn453 

161. 
162. 
163. 
164. 
165* 
166* 
167* 
168* 
169* 
170* 
171* 
172* 
173* 
174", 
175. 
176. 
177. 
178* 
179* 
180* 
18h 
182. 
183* 
1811. 
185* 
186* 
187* 
188. 
189* 
190* 
19h 
192* 
193* 
194* 
195* 
196* 
197* 
198* 
199. 
200. 
201* 
202* 
203* 
204* 
205* 
206* 
207* 
208. 
209* 
210* 
211. 
212* 
213* 
214* 
215* 
216* 
217* 

CALL SCREEN 
INST = INST + 1 
VOLD = VOLD -AAC4Q,,7' 
HP = AAC73,,7) 
SUMHP .= HP + SUMHp 
GO TO 102 

103 CONTINUE 
C 
C BONE FEED STREAM 
C 

BB(2)=I. 
SLDS=CC(40./flfl7,'*RB C31"+C(11n./250.'*BR(32»+C(10./SOO,'*BRC~O" 

C'.TONS+(C125./299,~'*AODT*cl10./250.,' 
WATER=TONS*C,.+BR(,31)+(174.3/;>99.3,*AnDT 
AAC91'10'=C(C180./fl67.'.BR(3t"+C(112./500,'.BB(~O"+C(50./250.'*B 

CB(32»'*TONS+CC1;>5./;>99.3)*ADDT*(50./2~0."+CCtOS8./7;>16.51*WATER) 
AAC91'2)=(320./160.'*~LDS 

C PUMP FOR SLUDGE FROM CFNTRIFUr,E 

C 

IA(66,l'=O 
AAC66,17,=AAC91,,01*,o.*2nOO./C24.*8.33*60.' 
CALL PMPCNT 
HP=.OOl*AA(66,,7) 
SUMHp=HP+SUMHP 

C SCREW CONVEYOR 
C 

AACI7,18,=6 
C FISH OIL STREAM 
C 

AA(91,3'=AA(Ql,I'-AAC91,21 
C PUMPS BEFORE AND AFTER HOLD TANK OF FIRST CENTRIFIiGE 

IAc66,1'=0 

C 

AA(17,17'=20 
IA<17,5'=1 
CALL SCREWR 
IAC21.51=3 

AA(21,17,=AACQ1.21*;>.5 
CALL DRYERR 

AA(9n.3'=(SLnS+AA(ql.10)-CC105P../7216 .~)*wATER"/.9 
AAC9t,12,=AAC91,2,+AAC91.10'-AA(9n.3) 

C BAGGING MACHINE FOR BONE MEAL 
C 

C 

AAC75,17'=AAC90.3)*2000./C;>4.·60.*25.' 
IA(75,2'=O 
IAC75.1l=O 
AACI8.17'=AAC90.3)/24. 
CALL HAMMER 
CALL BAGGMA 
AA(75,5'=AA(75.17) 

AAC72.t7' = 18. 
CALL SCALE 

AAC66'17)=AAC91,~)*3n.*20no./(R.33*24.*60.' 
CALL PMPCNT 
CALL PMPCNT 
SUMHp=2. *.00, *AA C 66.,7) +SIIMHp 
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fln4S4 218»-
rHl4S5 219", 
I1n4'1f> 220»-
111'4'17 221* 
f\:>4hfl 222* 
111'1461 223* 
(1"462 224* 
I1n4f>~ 225", 
(I 1'1 4f> 3 226. 
I1n4h4 227", 
(ln4f>S 228* 
I1n4nf> 229* 
(ln467 230", 
1\11472 23h 
(ln473 232", 
1'f'47S 233* 
nn47f> 234", 
(\/'1 47 ... 235", 
(10 477 236", 
nn500 237", 
nn501 238* 
n1'l50~ 239* 
(ln5n3 241'1. 
nnsn4 241>. 
(lnSn5 242* 
n('l5n ... 243* 
nn5n7 244* 
(ln51~ 245* 
I'I n5 13 246* 
I1n5 13 247", 
00513 248,. 
(1(1513 249. 
(ln51S 25 1'1. 
(lnS1'" 251* 
I1n517 252. 
(ln517 253* 
(ln517 254* 
nn517 255", 
nn5~0 256* 
nn521 257* 
nn522 258. 
nn523 259* 
(ln5:;>4 260", 
(ln5:>5 261. 
I1n52F. 262", 
nn527 263", 
nn530 264* 
nn530 265* 
nn5;>.n 266* 
nn530 2,67", 
nn5",O 268* 
nn5:U 269* 
nn53~ 270* 
(ln533 27h 
(ln534 272* 
nn535 273* 
nn5..,fI 274. 

AAC72,171=18. 
CALL SCALE 

AAC40,17l = AACq1.31*200n.IC8.33»-24.l 
IA(40.1l = 1 
CALL STORAG 
IAC40.11 =0 

AA(q,,6l=«C447./f>n7.1*BBf31ll+«3./50n.l*BBC30)1+(C9n./25n.)*RB(3 
C2l1l*TONS+C(I?'1./?Q9.3l*AnnT*(QQ./250.)l+C(5qQ8./7216.5l*WATFRl 

AA(91,4l=AA(Ql,3)-AArQ1,6)-AA(Q1,10l 
HP= O.Ol"'AAr91,3l*2nnU.o/c8.33*24.0) 
SlJMHP =HP+SIIMHP 
NUM = Hp/20. +1 
DO 20 I=1,N,IM 

AA C 52,17) =20. 
2!l CALL SHARP 

HP = 0.025*AA/91,ul*:;>OOO.O/(8.33*24.0) 
SUMHp=SUMHP+HP 

C PUMPS REFORE AND AFTER HnLO TANK FOP SECoNn CENTRIFllGf 
IAC66,1l=O 
AAf66,17)=AAr91,4l*2nnU.*..,O./(P.33*24.*60.l 

C 

CALL PMPCNT 
CALL PMPCNT 
SlJMHp=2. *.001 *AA C n ... , 17 l +SI I~Hp 

AAC40,17l = AACQ1.41*200n.IC8.33*24.l 
CALL STORAG 
NUM= HP/20. +1 
DO 3D I=1,NIIM 
AA('12d7l =~O.O 

3'J CALL SHARp 

C HOLD TANK FOR FISH OIL 
C 

C 

AAC90,5)=TONs*RRC3nl*.75 
AAC41'1'17l=AAr90,5)*2nnu.I/A.33*~4.l 
CALL STORAG 

C FISH OIL STORAGE CIS DAYS) 
C 

C 

AAC40.17)=1 5.*AACQ" , s)*?Onn . /8.33 
IAC4 (1 dl =0.0 
CALL STOPAG 
AAC66,17)=AACQO.51*~O.O*:;>OOO.O/CA.33*?4*60) 
SlJMHP= SUMHP+CAA(n6.17)*" . Onll 
SUMHP= SUMHp+rAACn6.17l* n . OOll 

IAC66.1l=0 
CALL PMPCNT 
CALL PMPCNT 

C DISSOLVED SOLIDS STREAM 
C 
C PUMPS BEFORE AND AFTER HnLO TA NK 

IAC66,ll=0 
AAC66.17)=AA/Q,.n)*?nOU./ra • ..,3,.24.*60.1*..,0. 
CALL PMPCNT 
CALL PMPCNT 
SUMHp=SUMHP+:>.*.OO,*AAC f>6 .17) 

AA(40.17) = AACQl.61*200"./fA.3..,*24.) 



, 
-I 

Table 1.-- Continued. 

1\11537 275. 
1'\1\541'1 27h. 
1\,,541 277. 
n,,54;:> 278. 
",,543 279. 
1'\",)44 280. 
nn54" 281. 
1\"54F. 28;:>. 
I'n547 283. 
",,5,,1'1 284. 
n"">"1 285. 
",,551 286. 
""551 287. 
n"'>51 288. 
n('l5.,;:> 289. 
",,5"~ 290. 
I\M'i54 29t. 
n('l555 292. 
~('IS"5 293. 
I\nS5F. 294. 
('1('1'>"7 295. 
"1'151)0 291)..-
""'ihl 297. 
"nSh;> 298. 
. ""'>1'.;:> 299 • 
nn'h~ 301'1" 
('11'''>1>4 301 .. 
"''',hh 30;:>. 
""5h7 303. 
1\1',,)70 304. 
1\,.,">71 305. 
nn57' 30h. 
('In~7~ 307 .• 
1'1'1575 308. 
"n~nh 309. 
nn"77 310. 
nnhOO j II ,. 
nnr,nl 31;:> 
I'nflnl 313. 
n,,';o;:> 314. 
nn,-,n3 315. 
ntH,Oll 31(, 
nnrlno:; 317 ,. 
nnnnh 318 .• 
(In('n7 319. 
nnhln 320. 
"nli I 1 321 ,. 

322. 
323. 
321h 
32'1. 
326-
327,. 
3 
:3 
:3 
3 

C 

1A(40.1) : I 
CALL STORAG 
1A(40,1) :0 

WATEVP:(S998./7216.5\.WATFR-(A~(91,6)-(5998./7216.5).wATER) 
AA(Q1,13):WATEVP 
AA(31,17):AA(q1,1~)*2000.0/(24·25) 
CALL EVPFUo1 

AA(9t,7):2 •• rAA(91.6)-(59QA./7;:>16.S)*WATFR) 
AA(Q",6):AAt91,7)*BR(42).0.01 
AA(72017) : 18. 

CALL SCALE 

C HOLD TANK 
C 

AA(40'17):AAtQ',7)*2nnu.ltA.~3.24.)*t. 
1A(4n,1>:1 
CALL STORAG 
1A(4n,1I:0 

C PUMP AFTER WIPED FILM FVAPORATOR 
lA(66,1):0 
~AI6h'17):AAt91,7)*2nnu •• ~n./(A.33*24 •• 6n.) 
CALL PMPCNT 
HP:.nnl*AA(6h.,7) 
SlJ"1Hp:HP+SUMHP 

C PUMP BEFORE CANNTNG MArHTNE 
AAI6h'17)=AAI90'(,)*2nnu.*~n./(A.~3.24 •• 6n.) 
IFIBfH42) .GT .0.0) rAI L PMPCNT 
HP:.001*AAI6h.17) 
SlJMHp=HP+SUMHP 

AA(75,17)=AAIQn.(,\·,oUO.n/(8.33*;:>4.0*60.0*5.0) 
IAI75,1 )=1.0 
IAI70:;.2):2.0 

IF(BuI4;:» .(.;T. O.n) CALL RAGG~'A 
IA(7bol) :0,1'1 

AAI75.4)=AA(75.17) 
AAI75,4)=AA(75,4).hO.*?'4 . 
1~175.2)=0.0 
AAI91,9):AA(Ql,7)-AA(9U,6) 

C PUMP BEFORE SPRAy nRvEp 

C 

AAI66'17)=AA(91,q).2"nu •• ~n./(A.~3.60.*;:>4.) 
CALL P~PCNT 
HP:.001*AA(61i.,7) 
'>lIMHp=HP+SUMHP 
AA (9(t, 7 I :AA (Q 1 • q) 1 (2." • CJS \ 
AAI91.141:AAI91.9\-A4(90.7 ) 
AA('0,171:44(91.\III.;:>UOO.,/;:>4.0 
CALL EVPSPR 
AA(72,171 : tAo 

CAl.L c:,CAlf 
1AI75,11=0. 
lA(70:;·21=0. 
4A(75,171: 4A(00.7 1.'U'0.O/12G*60*25) 
IfIAll(II2) .1 T. tOnI CALL RAGG~'A 

AA(7~,t71=AAt75.'71+eA(7~.5) 
4A(70:;,,71=AAr7~.t7\·~n.·211. 

SUt-lMA TI 1)'1 01'" C)TfAIoI.\.A TFR AND rt fCTr>IClTY 
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006;:>2 
(\06;:>3 
(\(\6;:>4 
00624 
(\On24 
(10624 
(\0625 
00621'. 
Mn27 
006:'13 
(\06:'14 
11(16:'15 
00635 
00635 
(106:'15 
(\063S 
0063A 
00637 
(\n64n 
(\0(,41 
00n4;:> 
00643 
00(,44 
00645 
00645 
00(,45 
on645 
0"(,4n 
on647 
nOn50 
nnnS1 
0'16"i2 
(\0653 
on(,"i4 
00(,55 
OIl(,S(, 
00657 
n06('n 
006nl 
006(,;:> 
00663 
M6n4 
006nS 
nn~71 
nOn71 
00n72 
n1l67:'1 
(ln674 
00675 
nll67n 
00(,77 
(\07no 
(\0704 
n07n4 
n(\7nS 
(\n713 
00714 

332. 
333. 
334. 
335* 
336. 
337. 
338* 
339. 
340. 
341. 
342* 
343* 
344* 
345* 
346* 
347* 
348* 
349. 
350* 
351. 
352. 
353* 
354* 
355. 
356. 
357. 
358* 
359* 
360. 
361. 
362. 
363* 
364* 
365* 
366* 
362. 
368* 
369* 
370 . 
371. 
372* 
373. 
374. 
375. 
376. 
377. 
378* 
379. 
380. 
38b 
382. 
383. 
384. 
385* 
386* 
387* 
388. 

C 

C 

AAC91,15)=CAA(91,11\+AACQ1'12)+AA(91'131+ AA (Ql,14»*I.05 
AAC27,17)=AAC91,1,,).;:>000.0124 

C BOILER WATER TREATMENT 
C 

C 

COSTCS)=I.OOn 
COST(1)=COST(51 
PRINT 4242,CnST(1).CnSTC5\ 
COSTA(1)=COSTAC1)+rOST(1) 
COSTA(S)=COSTA(5)+rOST(S) 

4242 FORMAT(/25H BOILEp wATER TREATMENT , loX ,ISH .10H 
1 ,Fln.3,30X.F10.:l1 

C SEA WATER PUMPS 
C 

C 

AA(90,10)=33.1.(AAI91.13)+AA(91,14»*1.2 
AA(66,17)=AA(QO,ln).;:>OoO.o/(8.33*24*60*O.06n) 

IA (66,11 =1 
IA(66,4)=2 
CALL PMPCNT 
IA(66,1I=0 
IA(66,4)=0 
CALL BOILER 

C FUEL OIL STORAGE (15 DAYS) 
C 

IA(40d)=2 
AA(40,17)=AAI27,17\/A.33*;:>4.*.nI12*15. 
CALL STORAG 
IA(66,1I=0 
AA(66'17)=30 •• AA(4n'17)/(~"i.*6n.*24.) 
CALL PMPCNT 
HP=.001*AA(6n.17) 
SUMHp=SUMHP+HP 

SUMHP = 5UMHP+(AAI6n.17) •• 001.1.5) 
AA(90.9)=4.*TON5+(174.3/2Q9.3).ADDT+.l*AA(91.4) •• I*AAI91,l"i) 
XLOOP5=LOOP5+10.+3.*TN5T 

C05T(I)=XLOnPS *AAC100.1) 
C05T(5)=C05T(I) 
C05 TA( 1) = COSTA(1) + COST(11 

C05TA ( 5)=C05TA(51 + CoST(51 
PRINT 1021 r05T(1\,r05T("i) 

1021 FOR MA T( I 25H CONTRoL INSTRUMENTATION, InX ,1"iH .10H 
1 ,Fl n.3,3nX.Flo . :'I) 

AAC8,17) = TONS 
CALL CONDEN 

C05T(I)=AA(toO,;:>\ 
COS T! 5) =C05T ( 1 ) 
COSTA(1)=COST(I) + C05TA(11 
C05TA(5)=COSTA(5) + C05TI"i) 
PRINT 1022 , C05T (1 ).COSTI"i) 

1022 FORMAT(I 25H PAYLOADFR ANn FORK LIFT , lOX ,l "iH .10H 
1 .Fl0.3, 3nX,FI0 .:l1 

PRINT 1 041 ,( C05TAIJ\ .J=I. 6) 
1041 FORMAT(112SH TOTAl roSTS ,3"iX6Fl0.31 

C05TA(7)=0.0;:>.C05TA,I) 
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nn715 
n0715 
nn715 
00715 
nn71!', 
n0717 
007;)0 
nn7n 
007;)4 
n07;)5 
on727 
n07~0 

n07~3 

n07"4 
n07~7 

nn740 
nn743 
on744 
nn747 
n07So 
(11'\753 
n0754 
00757 
0"7,7 
00760 
007;,:,\ 
on7h4 
0(1767 
on770 
n0773 
nn774 
no777 
nl000 
n,On3 
n,On4 
n,On7 
0,010 
",0,3 
0,014 
n,o,s 
",020 
",021 
0,024 
,,'O?S 
n,02h 
n,O :H 
fI,03? 
n,o",s 
o'O~n 
n,041 
n,042 
n,043 
0,041', 
fI,047 
0,05? 
0,0')3 
",0<.,4 

389* 
390* 
391* 
392,. 
393,. 
394* 
395,. 
396* 
397* 
398* 
399,. 
400,. 
401,. 
402:4-
403: 
404 , 
40S* 
406* 
407* 
408* 
409* 
410* 
41h 
412* 
413* 
414* 
41S* 
416* 
417* 
418* 
419* 
420* 
421* 
422* 
423* 
424* 
42S* 
426* 
427* 
428* 
429* 
430", 
43h 
432:4-
433* 
434* 
435* 
436* 
437,. 
438,. 
439,. 
440* 
441* 
442* 
443,. 
444,. 
44S* 

AA(100.181=COSTA(,1 
C 
C MATERIAL BALANCE INFORMATION PRINTOUT. ALL STREMS HERF CONVERTED TO 
C LI:l/HR 

AA(90.21= SIIMHP", .7U57 '" 24. 
AA(90.101=AA/9n.101/R.33"';)000./24. 
CALL MATER(TONS) 

DO 40 I=1.2n 
AA(90.II=AA(90.I)*2noO/2u 

40 AA(91.II=AA/91.I)*2noO/2u 
FISH=TONS*2nnO/24 
PRINT 1003.FISH 

1003 FORMAT(/8X2;,H FISH FEED TO GRINDERS .F8.n.7H LB/HR 
PRINT l004.AA/90.,2, 

1004 FORMAT(/8x2;,H ENZyMF TO nIGESTfRS .F8.?7H LB/HR 
PRINT 100S.AA/90.,S, 

laOs FORMAT(/8X2n H.CAOH TO DIGESTERS .F8.n.7H LB/HR 
PRINT 101S.AA(Qo.l,,) 

101S FORMAT(/8X26H ANTInXTDANT TO DIGESTERS .F8,2.7H LB/HR 
PRINT 1033.AA(90.17) 

)033 FORMAT(/8X26H sN NAOH TO nIGESTERS .F8,2.7H LB/HR 
PRINT 1111.AA/90.1u) 

1111 FORMAT(/8X41H CONCFNTRATEn SuLFURIC ACID TO DIGESTERS .F8.?7H LBI 
CHR I 

PRINT 1006.AA(91.21 
1006 FORMAT(/8x2;,H FEEn TO ROTARy DRYER .F8.o.7H LB/HR 

PRINT 1007.AA/91.,21 
10&7 FORMAT(/8X26H ROTARy DRYFR STFAM .F8.0.7H LB/HR 

PRINT 1008.AA(90.,,) 
1008 FORMAT(/8X2!',H BONF FEED .F8.0.7H LB/HR 

PRINT 1009'AA/91.~) 
1009 FORMAT(/8X26H DIGFSTER LTQUOR .F8.n.7H LB/HR 

PRINT 1010.AA/90.,) 
1010 FORMAT(/8X2f,H FISH nIL .F8.n.7H LB/HR 

PRINT 1011.AA/91.f,1 
1011 FORMAT(/8X2!',H FEEn TO FIt M EVAPORATOR .F8.0.7H LB/HR 

PRINT 1012.AA,9t.,3, 
1012 FORMAT(/8X2f,H FILM FvAPORATOR STEAM .F8.0.7H LB/HR 

COOL =AA(91.1"1,,,4 
PRINT 1013.COOL 

1013 FORMAT(/8X26H FILM FVAPORATOR COOLING .F8.0.7H.GAL/HR 
PRINT 1014.AA,91.71 

1~14 FORMAT(/8X2!',H BFC PASTE .F8,n.7H LB/HR 
AA(90.131 = 0.OOO,*,AAI91.71 ~AA(90.3» 
PRINT 1016.AA(90.f,' 

1016 FORMAT(/8X2f,H PACAGFD AS ~Fr PACT~ .F8.0.7H LB/HR 
PRINT 1017.AA,91.Q) 

1017 FORMAT(/8x26H FEEn TO SPRAY EVAPORATOR ,F8.n.7H LB/HR 
PRINT 1018.AA,91.,41 

1018 FORMAT(/8x26H SPRAY EVAPORATOR STEAM .F8.0.7H LB/HR 
COOL=4*AA(9,.,4) 
PRINT 1019.COoL 

1019 ~ORMAT(/8X2f,H SPRAY FVAP. COOl ING .F8.0.7H GAL/HR 
PRINT 1020.AA,90.7 I 

1020 FORMAT(/8x2hH BFC PnwDfR .F8.n.7H LB/HR, 
AA(91.16,=AA(Ql.1,'-AA/9,.13)-AA(91.14'-AA(91.12' 
"nT"T 1023.AA(91.,61 
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1'110<>7 
11101'.0 
(\101'.1 
(\1064 
(\1065 
1'\1061'. 
(\10n7 
1'\1070 
(\1071 
(\107::> 
(\1073 
n,074 
nl07<; 
/1107n 
111077 
/11tOO 
/11 t 01 
1'\1 to::> 
/1110~ 

/11t04 
nltn<; 

446. 
447. 
448. 
449. 
450* 
451. 
452,. 
453* 
454* 
455. 
456,. 
457* 
458. 
459. 
460. 
46h· 
462,. 
463* 
464* 
465* 
466* 

1023 FORMAT (f8x2f,H MIC;rEI ALEOIIC; STF AM 
AA(9n.9)=AAr9n.9)/B.~3 
PRINT 1024 .AA(90.91 

1024 FORMAT(/BX2f,H CITy ~ATrR 
AA(90.1) = AA(27.,71.24*n.Ol1? 
AA(9r)'2)= SIIMHP* .71.1':>7 * ::>4. 
AA(90.3) = AA(90.~)*::>4/2nnO 
AA(9n.5) = AAr90.~).::>4/2nno 
AA(qO.6) = AA(90.f,).::>4/2nnO 
AA(Qn.7) = AAr90.7).::>4/2nOO 
IXX =(14.0*rToNS/~0.0).*.~11 +0.<; 
PXX =IXX 
AA(9n.B) =IxX*B.O 
AA(9n.9) =AAlQO.91*?U 
AA(9n.12)=AA(QO.l::»*::>4 
AA(9n.13)=AA(OO.1~)*::>4 
AA(90.15)=AA(90.t,,).::>4 

AA(9n.14)=AAr90.1Ul*?U 
AA(9n.t7)=AAr90.,71*?4 

RETURN 
END 

END of COMPILATION: NO nTAr.r~O<;TTCS. 

.FB.0.7H L.B/HR 

.FB.0.7H GAL/HR ) 
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~OP.S xXIPA.XXIPA 
FnR ~9A-01/'2-11:~4 (0.) 

SI)BPOUTItJE xxIPA ENTRY POINT 004?5n 

STORAGE IISEO: COOE(l) 004346J nATAro! nn146~J BL~NK COMMON(2) nnOnnn 

COMMON RLOCKS: 

noo~ RLOC~l 005050 
n004 ALOCK2 000016 
nO os ALOCK4 000012 

XTEPNAL REFERENCES (BLOCK. NAME) 

nO Of. 
nn07 
nol n 
nOlI 
n OI ~ 
nO I, 
nn a 
nn l e; 
on l n 
n0 17 
on2n 
002 1 
on2~ 

002.' 
on 
00 
00 
0027 
no~o 
nrl~ 1 
OOJ 
nOJ, 
nOJ 
nO~<; 

nOJ 
00~7 
001;0 
nO 
no 
oolq 
00 

(BLOCK. TYPE. Rf. ATIVr lOCATION . NAMF) 

OOCH 1')00527 Inll 
0001 (I0'~14 1 nf. 'G 

OI')l ~00014 111.G 
ono l'on')60 120<;F 

0000 000 41 0 102 1F ooon on04~ 1 1 02~ 
0000 nOOJ65 1II 0r noon oon246 I II ~F 
0000 1'1005 10 120 l F onon OOO"'~2 1202 
nnoo nnO.,72 1206F' nnoo n006M 1207 
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noaa nO%16 1208F ooau OOOI'>u.2 12n9F' 0000 oon630 l?lnF 

nOOO no 0 700 12BF 0000 000716 1214F' (Jono 000727 l?lSF 
0000 000762 1218F 0000 000773 t219F' 0000 00to04 l?::>OF 
noaa 00 1 037 1223F 0000 0010"0 12::>4F' 0000 001062 12::>SF 
0000 001120 122RF 0000 0011~2 12:>9F 0000 001144 l?:>'OF 
nOon 001202 1233F 0001 0000u.1 13::>G 0001 0000 4 6 140G 
0001 003724 1574G 0001 00..,7:>.5 1602r. nOOl 00:>.746 11'>10G 
0001 000114 163G 0001 0040nl 1632r. nonl 004012 1640G 
0000 00 0263 2000F 0001 0004::>(, 30nG n001 00::>105 30nL 
0001 00 0475 320G 0001 0005,7 33:>G 0001 000652 40::><; 
nOOl 00 0673 420G 0000 0004~3 4242F' 0000 non451 4?43F' 
nOOl nol015 453G OOOt 00"'::>f,4 4f\L 0001 00::>161 4qL 
nOOl 003164 52L 0001 Onl?f,3 ">35G 0001 001366 S7..,<; 
nOoo R no 0 165 AABAG 0000 R On01u.3 ABC (Jooo R 000167 ACrn 
0004 R 000007 COSTA 0000 R 0001u.4 OX nooo R 000146 F'F 
nOoo R 00 0 112 G 0000 R 0001:>7 GAA 0000 R 000170 r.AL 
nOOO R 00 0 172 HOP 0000 R 0001,3 HP 0000 R 000211 HWAT 
0000 001426 HJJP$ 0000 J 00n1"'0 TP 000, I 1'0noOO TPTION 
n OOo I noOB5 rRR 0000 T 000140 TU onoo r ron245 TXX 
0000 I nO Ol03 LOOPS 0000 T ooot;:>O NA oono I roo 11 7 r~A 
nnon I 00 0 201 N3 0000 R OnOlf,3 PROCTA 0000 R rOl)102 PROCTB 
0000 R no 0 173 SAB 0000 p 0001 ... 7 SAG 0000 R ron213 SAOT 
nOOO R noo:>.oo S80TT 0000 R 000;:>'0 SAnGT oono R ron207 snOT 
0000 R 000:>02 STEAMR 0000 R 000:>,4 STFA~w ooon R ~001S? STFAMI 
0000 R OOnl~l STEAM4 0000 R 0001f,0 ~TFAM6 nooo R rool76 STFAM9 
0000 R 000123 STON 0000 p 000074 sTOP rOl)o R 1'00031 STR~ 
0000 R 00 0 1..,6 TANK OOOu A 000:>n3 TANKA onno R noo1S4 TASA 
0000 P nO OlS7 TASD 0000 p OOO?,? TO~A 0000 R rool05 TONSA 
n n oo R n0 0 132 VES 0000 A Onnl..,3 VFs5 Door R roo?OS WA~TF 
no oo R 00 0164 XAA 0000 ROO 0 lid xIP oooe R 000142 XIR 
nOOo R 00 0 ;:> ... 3 XXA 0000 p 000:> ... 4 XXR Dnon R no0215 xxc 
nOOo R 00 0240 XXF oono p ono;:>ul xXG 001'0 R 00r242 XXH 
noOo R n00217 YYA 0000 p non;:>;:>o yYR oono R 000221 yyc 
nnoo R 000?:>.4 YYG 0000 A 000:>':>.5 YYH 00ro R 000226 VYI 
nOOo R 0002~1 YYL 0000 p Ono:>..,2 YY~ 0000 R onol1S 7A1 
0000 R 00 0 161 lA7 0000 p oonlh2 7AA 

nnl Ol 1,., SlJUROUTI tir XX I PA (TONS) 
n n l Ol 2* C 
n'11 0 1 
nnl 0 1 

3 . 
4 ,. 

C ISOPROPYL ALCOHOL rXToArTIorl pRoCrsS 
C 

nnl 0 1 5. 
onl o " 6 . 
nrtn4 7 * 
nnl os 8 . 
1'111 Of, 9. 
110107 1 0" 
noll 0 11 . 
Ofl l11 1 :>. . 
"1'1, ;:> 1 3 . 
'11'111 :> 14. 
0'11'3 1 5 . 
11'1114 16 . 
nnllS 17. 

C 

111 3 
C 

COMMON/BLOCvl1 AAllno ' 201,IA('OO,SI,B~(IOO) 
COMMON/flLOCv:>'1 CO~TI7) , CnSTA(7) 
COMMUN/flLOCK41 TPTIf)IJ( 101 
[) I M[16IOtJ 5T",(5 , ">1 , STR~'(.., , 51 , SH'M(~I , STRMM(<;I 
DI MrtJSION STnP(31 , SIIOT(',) 
AA(72 , 17)=111 . 

PROC. TR=O . 
FORMAT(; :>.5H WFT nFnnrlf.R .Fl0.3,;:>'iH 

, I'>F I O. 31 
I PT I ON(2)= I p T TON( , ) 
LOOP<,=O 
DO t 1= 1,7 

10N~ 

0000 0001'>54 1211F 0000 000666 1212F 
0000 000740 1216F 0000 0007,,>1 1217F 
0000 onl015 1221F 0000 on1026 1222F 
0000 001074 1226F 0000 001106 1227F 
0000 001156 1231F 0000 001170 1232F 
0001 003504 1442G 0001 003713 1566G 
0001 003757 1616G 0001 on3770 1624G 
0001 004023 1646G 0001 004034 1654G 
0000 n00:>76 3001F 0000 000376 3006F 
0001 0001'>53 405G 0001 000670 413G 
0000 000336 4249F oonl 002141 44L 
0001 003016 51L nnOl on12..,1 S17G 
0001 001372 577G 000 ... R 000000 AA 
000'" R 004704 BB 0004 R 000000 COST 
0000 R nnO;:>16 FISH onno R on0177 FT 
0000 R 000106 GALLON onoo R 0001n7 GALS 
0000 r 000104 I ono.., I 00:'17;:>0 TA 
oono t 000131 IQ nooo I 0001:'14 TR 
oonn T n00121 J 0(1)0 I 0001;:>2 K 
onoo I nOOl11 NUM 0000 I ono174 '12 
no')o R 000166 SA ooon R 000171 SAA 
0000 R 1'00175 sac 00'10 R 000077 SBOT 
nooo R no0126 SLMXTK 0000 R 0001~3 STEAM 
0001' R on0147 STEAM? oonn R 0001~0 STfAM:'I 
0001' R noooOo Sf'" oono R nnoOl'>2 STMM 
nooo R 00"067 SfRMM 0000 R 000110 SUMHP 
ooon R 0001,5 TASB onno R OrOl~6 TASC 
ooor R 000125 TONSB ooon R on0114 TONSG 
0000 R noD:>.06 WATER 0000 R 000204 WIDTH 
ooro R no0145 XIRR 0000 R oon215 Xl OOPs 
oono R 000:>36 XXO 001)0 R ono2~7 XXf 
noon R 000:>'43 XXI 0000 R 000244 XXJ 
~non R 000:>.22 YYD 0000 R 00n2?3 YYF 
0000 R noO:>.27 YYJ Dono R 0002 ... 0 VYK 
nOl)r R 000124 ZA2 ooon R 000116 7A3 

<;"T 



Table 1.-- Continued. 

'1/11;:>0 
(\;11;>1 
(\:' 1 ~~. 
(\I'll'" 
""'1 "W, 1 
"(l1~4 

"n',,, 
""'17 
0'1'4;> 
,,"14'+ 
" '\ 1 .. .; 

"',4;' 
~'1'1j7 

'11'110.,1 
01'11<;1 
'1'1'''1 

",,\'''1 
"11'0." 

"" 1 ."., 
~'1'''4 

"","',, "",.,;, 
"", ... 7 
"'11hO 
n"";,, 1 
I1l"lh;> 
""\h., 
1'1." 1 h;' 

"" 171'1 
"0171 
1'1"'7, 
""1\70:; 

! fl. 
19. 
20. 
21. 
?;:>. 
23. 
24. 
25. 
2h. 
27. 
2/l. 

33. 
~4 ,. 

'>. 
Jtl l. 
J7 ,. 
6. 

39. 
40. 
4 L. 
4::>. 
4J. 
411. 
45 
4h. 
47_ 
lin. 
49. 

')7. 

COST(I):a.O 
COSTACI):a.n 
IFCIPTIONc1,.fO.;>, PRINT l,;:>r 

IF(IPTIOrJ(1I.FO.ll PRTlIT 1110 
00 :? I: 1,2" 
At. C';I0,11:0.0 

? AA C91dl:0.O 
00 1 0 I : :~ C , 3'. 

1~ AA(T,:AA(II •• C1 
PR P ,IT 20l)G 

;:>010 FOPMAT(IHll/<;C:;H O~TATLFO FOUIP~FHT CO~T~ (AI I CO~TS TN ,ooO.n DOL 
CL ARSI I 

PRI'IT 301)1 
-"001 FORMAT CI/lp~ FnIITP~:fIJT TnT,10X101t CAPArITY,12XQH MATERIAL, 

C 

C~OH RASE ~ATFRTAL~ LI\Anp INDTPECT MOnuLE RANGF ,Ih 
COX6'lH COST rO~TS COSTS CO~TS cnST + OR - I 

UIU OAD1"IG A'm STn~/lG( (,F FISH 
TONSA: TOr S.;:>OOn ./R.33 
GALL UN: TOr~A/(~u •• hU .1 
GALS : 1 .... .. GALl 0'.1 
<;UMHf-':O . 
If.c~~rll =0. 
I A (6~,;:>' = 1 • n 
AA(6',) ,171= GAl <; .. 3,. 
I.VIA : TO"IS/<;n') t 1 

00 143 I=I,'HllA 
<;!IMHp:5!J'IIHpt r 1.*AAI6<;.}7I ... 00h I.SI 

14J CALL PMPRrC 
tf.(6~.21=u. 
IFIT~~SA.LT.'nQPO.I r:c,,,QnP.IC?4 •• 6'1 .11*1<;. 

IFCTO~SA . G[ .,,,nnr.l ~:C4<;nrOO./:?4 •• 60.II.15. 
IFCTUNS.l[.,.,n.l AAr70,IAl: ... ~. 
IFITO~S.C(.'<;r.1 AAr70,IAI:48. 
AI\C7') , \71:1I1P. 
CALL (IF'i T 
HP= TOU~.o.rrl'4. 13.6 
<;If'AHF= 5.v··\HP + Hp 

AAIII00171= "'''.Q,. TO"<; 
IA14'ldl : I" 

11\111').?1 = :> 
Cflll C,TOI:'AG 
1 II (4 '1 . ,' 1 =J 

In-" 171: 11.<'" Tn"" ..... 11 
I fI I A~ . 1 1 = '" 
(fiLL R(FRIG 
IA(7.11 = 1 

H C;TOR"(~ ~JR , OAYC 

"C'·''10''.-1.I.Q/f,2 .4 

111=1 .1\~ 
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Table I.-- Continued. 

'If'?:'>? 
on?:'>? 
(\n:?~? 

"n2~? 

'In?""? 
'I f'? 3:'> 
(1('2 ,",4 
'I"'2~'i 
"1\2:.'11', 
On?~7 

"f'?4n 
'If'?4n 
1'f'24n 
""24n 
f'l'1?41 
1I1'\24? 
"1'\?4:'> 
"1\244 
(1'124S 
IV.?4A 
"1'\247 
ol'?<,n 
Of'?'i1 
(11'2'i? 
nr.?"i ,~ 

on2S:'> 
1',,?S4 
nr2S4 
"";>54 
",,?Sf. 
Of'2S7 
'In?6n 
"..,261 
nn?A;> 
""?63 
'I"?64 
1'''26S 
",,?6n 
(\n26f. 
on2(,n 
On?6n 
"n?67 
"n27n 
n"?71 
(11'?7? 
"0?73 
IIn27s 
(ln277 
ol'3n? 
"n30:,> 
nn3n4 
'In3nn 
0l'3n7 
(ln311 
(1n:.'!l? 
nn313 
nn:.'!14 

75", 
76* 
77 .. 
78 .. 
79" 
80" 
81", 
82,. 
83 .. 
84", 
85", 
86", 
87", 
811-. 
89. 
90 .. 
91" 
92 .. 
93 .. 
94 .. 
95" 
96 .. 
97", 
98 .. 
99>1-

100* 
101* 
102 .. 
103" 
104 .. 
105. 
106 .. 
107" 
10/:j,. 
109 .. 
110. 
111" 
11?,. 
113* 
114" 
115. 
111'." 
117« 
11A .. 
119,. 
120" 
121;, 
12?,. 
123" 
124" 
12!:". 
12(,,. 
127. 
12A. 
129. 
130. 
1310. 

4249 FORMAT(/?SH BRINF M~KE-UP+5ALT 5TOR •• lOX .1'iH 
.Fl0.3.3~X.F10.~1 

C 
C PUMP FOR BRINE MAKr-IJP ('lRO~J7Fl 

C 

C 

IA(66.1)=1 
AA(66.171=TON~*3.*?Onn ./(?4.*6 n ... A2.4)*.A9*7.7'i 
CALL PMPCNT 
IA(66rl )=0 
HP=.Q01*AA(6n.,71 
51 Jf.IHP=5UMHP+HP 

C PUMP FOR WATER INT O ARTNF MAKF-Up 
C 

AA(66.,7)=AA(A n .17.·.Q17 
IA(66. t )=0 
CALL PMPCNT 
HP=.nnl*AA(6n .17) 
5IJ~1Hp=5IJMHP+HP 

TOtJ5G= TOtJ5/?4. 
AA <71.18) = TONSG 
AA(71.t7)= ?n. 
CALL 1311CttET 
HP= TONS" O.nnlnf. 
c,UMHI-'=Hp+SUMHr 

C FI~H GkItJOING Ar iD FvTf1ACTlr>tJ 
IF(JPTIOtJ().F().)1 G() Tn ,00 

C 
C LJRY DEAOJHNG 

AA ( 11.17) = TOilS .. ?Ol'n. /?u. 
RB(? 1 = 3. n 
CALL PUt VER 

llU, FORMI<T(f/44" TJIF nRv DERONItJG OPTION IS APPHOPRTATEI 
I11G FORMAT(f/44H THF \'!ET DEB(ltIJIJG OPTION I~ APPROPRIATEI 

7Al='1. 
ZA3=1. 
GO TO lot 

IJr; CONTlNIJr 
C 
C WET DEROJ I HIG 
C 

7Al='1.04 
ZA3='l. 
tlA= 1 
NA= (TONS/7".) + ,. 
IF(NA.GT.:.'!) NR = ? 
IF(NA.GT.3) NA = fTnNS/I"n.l+l. 
DO 11:.'1 J = I. NA 
LOOP~ = LOOpS + 1 
C05T(I) = 2?..-AA(,) 
IF(NLJ.rG.?) (05T(,I= 40 •• IiR(I) 
Hp=tO. 
IF(NLJ.rG.?) Hr= ;>,. 
5UMHP = SlJM~IP + HP 
C05T(2)= CO~T(ll •• ?"i 
C05T(3)= CO~T(ll* .?"i 
COST(4)= CO~T(ll •• h 

dOH 
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Table 1.-- Continued. 

"In~l,) 

"'('\31(, 
n('l~17 

(\('13::>2 
:'I('\~2~ 

"I 1'13?,) 
(\n327 
n"Y\F, 
" 1" .3:'>7 
"In341 
",..34? 
(\n34? 
"'n~4::> 
1'1'\34? 
I\!,,~~? 

('\"343 
n1"3~4 

(\n345 
""3~(' 

n,,347 
(\n~50 

(\'1351 
('\('I3s::> 
(l1\3s3 
111'3')4 
"!'I3S') 
nn3s(' 
"1'3S7 
""13(,0 
11'13(,1 
nr36? 
'1,,3('3 
"1,,3(,4 
(\('I~65 

I1n36f> 
nn367 
nn370 
n"~71 
"1:"372 
nn373 
'111374 
0'1375 
nn37f> 
'1 Il 377 
"I114nO 
nr4n1 
nn404 
nl14n7 
(\('1412 
nn4lS 
('\(141(, 
nn417 
01"l42? 
(ln423 
'In424 
I\n424 
On4?4 

132", 
133. 
13~. 

135" 
136. 
137. 
138. 
139. 
140. 
141* 
142. 
143. 
144. 
145,. 
146. 
147,.. 
148* 
149. 
150. 
151. 
152. 
153. 
154. 
155* 
156* 
157,.. 
158. 
159. 
160. 
16t. 
162* 
16:3. 
164* 
165. 
166. 
167. 
168. 
169* 
170. 
171* 
172* 
173. 
174* 
175. 
176* 
177* 
178* 
179. 
180* 
181* 
182* 
183. 
184* 
185* 
186* 
187* 
188 .. 

C 

COST(5l= CO~T(ll+ Cn~T(2) + cnST(~l +rO~T(4) 

COST(6)= .1 .. COST(I) 
DO 114 K=1.7 

114 COSTA(K)= COSTA(K) + COSTIK) 
STON= 7,). 
IF(Nb.EO.2) ~TON = 150. 
PRINT 111~ .STnN.ICOSTIK)' ~ =l .6) 
LOOPS=LOOPS + 1 

113 CONT ItJUE 
1J1 CONTINUE 

ZI\2=1. -ZA1 

C EXTRACTION vESSFL~ MATFRIAL flALAr ,Ct 
C l=OIL 2=PROTEIN ~=ASH b=~ATFR s= IPA 
C 

C 

STM(1.1l=TON~*RB(~nl .. 7A? 
STM(1.2)=.17"~T~ll.1\ 
STM(t.3)=.29.~TM(1.2\ 

STM(I.4l=.~·~TI·Hl.~l 

STM(t.5l=.25*~TM(t.4\ 
STM(2.1 )=TON~*7A2.RBr~1) 
STM(2.2)=.8·~TM(::>'1) 
STM(?~)= .98.~TM(2.2\ 
STM(2 .4)=1.0.~TM(?31 
STM(2 .5)=.99.~TMI2 .4\ 
STM(3.1)=TON~.7A~*RRr~2) 
STM(~.2)=.81.~TMC~.1\ 
STM(~.31= .98*~TH(3 .21 
STM(3.41=.99*~TMC3.31 
STM(~.5)=.99.~TMC3.41 
STM(4.11=TON~.7A2.RAr~~) 
STM(4.2l=.29.~TMC~.1\ 
STM(4.31=.56.~T~C~.21 
STMC4.4l=.60*~TMC4.31 
STM(4.51=.12*~TM(4.4\ 
STMCSoll=a. 
STM(S.21=TON~/ ')U •• l.S 
STM(S.3l=1.2q*STMCs,::» 
STM(S,41=1.87.STMCs'~l 
STMC').5)=1.84*STMCS,Ul 
STR~1(1'')=0. 
STRM(?,5)=O. 
STRM(3,S)=C. 
STRM(5,5)=TON~*2. 
STR~lC4,51=O. 

DO 122 1=4.1.-1 
DO 122 J=l,S 

122 STRMCJrI)= ~TR"1I.I,T+l1 -STMC ,l rI+t) +snHJrTl 
DO 123 1=1.5 
STMM( Il=a. 
STRMMCIl=O. 
DO 123 J= 1. ') 
STMM(II=STMMCII + STM(J,Tl 
STRMM (I) =STPMM ( tl + ~TRM ('Jr I I 

123 CONTINUE 

C EXTRACTION VESSFL 
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Table 1.-- Continued. 

~(14;>4 

I'n427 
nn4:'\0 
1'11'431 
(\1'431 
1'11'4:'\;> 
'1nL~ "'13 
1'11'4:,\4 
(\1'14:'\5 
(\n43A 
(\"437 
(\n440 
nn441 
1'1,,442 
1'11'1443 
n"1444 
~'1445 

(I"44A 
(It'4S0 
""4')2 
n,,4')" 
nn4SA 
1'104')7 
",,4AO 
"n4A1 
"1'46;> 
1'1,,464 
('\;'1L~6A 

""46A 
"ro46A 
""1461'1 
""467 
"1"1470 
""1471 
1'1"147;> 
".,,47:,\ 
""474 
""47S 
I'In47A 
"'~no 
""I~nl 
"..,SO:,\ 
nnSris 
"InSOr, 
(I"'5n7 
nn51n 
(,\"'511 
nnSl;> 
1'1"'513 
"('\1)14 
1'1 .. '511'1 
1'1",);>1 
'II'S;>;> 
'1r'1~;>:'\ 

1'(15;>4 
""5;>S 
nf'~;>A 

189,. 
190* 
191* 
19;>* 
193", 
194", 
195* 
190>1-
197,. 
198* 
199* 
200* 
201>0, 
202,. 
203* 
204,. 
205* 
206", 
207,. 
208* 
209", 
210* 
21t.. 
212* 
213. 
214* 
215* 
216* 
217* 
218* 
219. 
220* 
221,. 
222# 
223; 
224,. 
225,. 
226* 
227. 
228 .. 
229* 
230. 
2310-
23;>. 
233. 
234. 
23~,. 

236. 
237. 
238. 
239,. 
240. 
24h 
24;>* 
243. 
244. 
240,* 

C 
TONSA=ITONS*7A11 + ITONS",ABI3;>1.ZA2*ll.-Z A3 11 
TONSU= TONS-T0NSA 
SLNXTK= 87').* TONSn 1 5n. 

C MIX TANK 

C 

GALS= 875.* TnNS/sO. 
AAI73,17)= GALS*.l'nl) 
IA 166.1) = 2 
1AI73,51= 2 
AAI4fl,17)= r,AI S 
AAI40.18)= "'I.? 
AAI41.12)=3.;> 
IAI4fl.t1= 1 
CALt . STORAG 
GAII= STMMll).?000.11;>4.*AO.) 

GAA=GAII/8.33 
AAI66,\71=GAA"'"'I0. 

IFIGAA.GT.l;>I).) Ip= IGAII/12s.) + 1 
1FIGAA.LE.l?S.) Ip=1 
DO 40 10=1, IP 

HP=IAAI66,J 7 1*.onl, 
SlJMHp=HP+SUMHP 
CALL PMPCtIT 
AAI66.171=ISTM~ll1.STRMMI?».;>nDo •• 30./1;>4.·hn •• A.33) 
SIIMHp=. 001*·11/\ (Af,. 1 71 .c:;IIMHP 

40 CALL P~PCNT 
IF (GilLS. GT. 10n.,0.1 IIAI7:'1,171=SU. 
CALL AGITOR 

C R[IICTOn vEc:;c:;rLS 
C 

AIIIS1,17)=TnNS*6n./sn. 
TP=IAtd51.17)/tu4.) +2. 
1111 1 I) \ • 17) = T P 

vrs= T0tIS. "'In. 
AII14Y.I7) = vfe; 
vrss= TOfIS.l f.. 
Tn=, 
TF(VlS.GT.1noDn.) In= IVFc:;/,OOOO.) + 
Ir~=t 
IFIVlSS.GT.,OnQn.I TRP= IVESS/IOOOn.l+l. 
IF(vCS.GT.lnOnt'.) VFS = 10000. 
TlltJK= Anfl.' Hltl<;I<;O. 
1I1\(4flol8) = 1.;> 
AA 1 I~ 1 , \ 11) = ).;> 
IIAI4:1.17) = TIltIK 
CALI. STOHAG 
SAG= STRMM(?).;>nOn./(24.~A."'I3.6~.) 

IP=l 
IF(SAG.GT.1;>SI'l.) rP :(SA~/l;>')r.) + \. 

DOCl3IlJ:1.Ip 
XIP = Ip 
Alllf,b.17) = (~A~/vIp), 2~. 

Clll L I-'MPCtlT 
CIILL I-'MPCtJT 
HP~ . nfll·AII16~ .17 ) 

e;111~Hp=SlJ'~HP+ HI' 
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Table I.-- Continue'd. 

"r-527 
'1(1531'1 
""S.,,? 
'11"534 
"1'537 
"n540 
"~541 
" n54? 
111"543 
,,"1544 
'In54f, 
1'1"547 
'1,,5')1'1 
(\!'5')1 
'1"552 
,,'>553 
'1'>5"4 
'11'5<,') 
"'155h 
"'151'>1'1 
",,5h? 
1'\(>563 
""564 
"1'51'>5 
nl'56h 
'1"567 
'1(1571'1 
'11'1572 
~~57S 

",,571', 
fln6n1 
nnl'>n2 
",,1'>1'13 
I'nnn4 
""I'>OS 
'1n6nh 
'11'610 
111'1'>12 
",,613 
"'11',14 
M'1'>15 
IInl'>ll'> 
",,1',17 
'11'021 
""02;;> 
1'\"1',23 
'1,,1'>24 
'I "I'>?S 
'I '1 I'> 2f, 
"!\h27 
IIi"1'>3n 
"1"f,31 
11"1'>31 
"'11'>31 
t'n1'>34 
l1~h"'5 
",,631', 

246. 
247", 
2.48", 
249", 
250", 
251. 
252", 
253.-
254", 
255", 
256", 
257. 
258. 
259,.-
260", 
261,.-
262,.-
263. 
264", 
265* 
266,.-
267", 
268* 
269* 
270", 
27h 
272,.-
273", 
274", 
275", 
276,. 
277", 
278", 
279", 
280", 
281", 
282. 
283,.-
284", 
285* 
286,. 
287,.-
288. 
289. 
290* 
291 .. 
292", 
293", 
294* 
295", 
296,. 
297,. 
29f1,. 
299,. 
300* 
301", 
302* 

SLJ~1HP=SLJMHP+HP 

93 CONTINUE 
IF(VlSS . GT .l nnoO.l vFS~=lnooo. 

DO 41. I = 1. I R 
LOOPS = LOOPS + 3 
AA(49.t7)= VF~ 
CALL REACTR 
CA LI_ SCREEN 
AA(73 , 17)= . nn5*VFS 
IF(AAc73,171.1 T.?) AA(73 ,171=2. 
IA(73.5)= 2 
CALL AGITOR 
SUMHP=SUMHP + 2.5 
XIR= IR 
SUMHP = SUMH~ + A~c73'17) 
AA(66d7) = TO~ls"'?o"n./(?4.*fI.33.xIR) ",(22./61'1.) 
CALL PMPCNT 
ABC= AA(66 .1 7)/?? 
IF(A~C.LE.2.) HP=2. 
IF(A~C.GT.2.) HP=ARC 
SUMHP= Hp + SUMHp 
IA(17,SI=5 
ox= SQRT(TON~/50 .1 '" 8. 
AA C I 7, 17) = I'> 
AA( 17.18) = Ox 
CALL SCRE'lJR 

41 CONTINUE 
DO 42 J= 1. I RR 
LOOPS = LOoPS + 9 
DO 42 I = 1.3 
XIRR=IRR 
SUMHP=SUMHP + 2.5 
AA(66,17) = TnNS"'?o"0./(?4.,,,8.33*xIRRl *(22./61'1.1 
CALL PMPCNT 
AAC= AA(66.171/?? 
IFCABC.GT.2.) HP=AIlC 
IFCAUC.LE.2. I HP=2. 
SUMHP= HP + SUIvIHp 
AA(49,17)=VFSS 
CALL REACTR 
CALL SCREEN 
AA(73,171= .nn5*VFS 
IF(AA(73,171.IT.?) AA(7:>,,171=2. 
IA(73,51 = ? 
SUIvIHP = SUMHp + AA(73,17) 
CALL AGITOR 
ox= SQR T(TONS/5 0.1 '" R. 
AA(t7 , 18) = OX 
AA(17,171=1'>. 
IA(17,SI=S 
CALL SCREWR 

42 CONTINUE 
C PUMPS IN THE EXTRArTION ~ROCE~S 
C PU~IPS FOR 5-1 

AACI'>6'171=STMM(21"'~O."'200n./(24.*1'>0.",8.3"') 
CALL, PMPCNT 
SlJMHp=.OOl",AA Cnl'>. 17)+SlIMHp 
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Table 1.-- Continued. 

'1n6~6 

(\n6.»7 
nn640 
(\(\641 
'1"1641 
I1n64;> 
11(\64~ 

(ln644 
'1n644 
(1n645 
110646 
(11'647 
nn647 
nn6<;o 
I1M,S1 
I1n652 
nn652 
(1:'\n5~ 

"no54 
I1n655 
nnnss 
(ln65n 
n/lo57 
nn660 
"nn60 
M660 
(1/l661 
(1,,61',;> 
nnnn3 
fI:'l663 
0:'\66~ 

"n6n4 
(1 "In65 
nn66n 
on667 
"n670 
nnn70 
n:1670 
fl!'\n70 
nnn71 
'1nn72 
(1n67;> 
nn673 
I1n674 
nno75 
Onn7F. 
nn67F. 
I1n677 
on700 
I1n701 
nn70;> 
(1"1703 
on704 
on705 
nnihF. 
""1707 
'1n710 

303* 
304. 
305* 
306* 
307. 
308* 
309. 
310. 
311. 
312. 
313* 
314* 
315. 
316* 
317. 
318. 
319. 
320. 
321. 
322. 
323. 
324* 
325. 
326* 
327. 
328. 
329* 
330. 
33t. 
332. 
333. 
334. 
335. 
336. 
337* 
338. 
339. 
340. 
341. 
342. 
343. 
344. 
345. 
346. 
347. 
348* 
349* 
350. 
351. 
352* 
353* 
354. 
355. 
356* 
357* 
358* 
359. 

C PW~P FOR S-2 
AA(66,17)=STMM(3)*;>ono.*3n./(;>4.*60.*8.3,) 
CALL PMPCNT 
SUMHp=.001*AA(F.6,17)+~UMHp 

C PUMP FOR 5-3 
AA(66,17)=STMM(4)*;>OnO.*3n./(24.*60.*8.3~) 
CALL PMPCNT 
SUMHp=.001*A~(n6,17)+~UMHP 

C PUMP FOR M-3 
AA(66'17)=STRMM(~).2nOO.*~0 ./(;>4.*60.*A.'3' 
CALL PMPCNT 
SUMHp=.001*AA(66,17'+~UMHP 

C PUMP FOR SOLIDS INTO ORYFR 
AA(66'17'=STMM(5)*;>OnO.*3n./(24.*60.*8.3~) 
CALL PMPCNT 
SlJMHp=.OOhAA(n6,17)+~UMHP 

C PUMP FOR M-4 
AA(66'17)=STRMM(4)*2nOO.*'»0./(;>4.*60.*A.~3) 
CALL PMPCNT 
SUMHp= • 0111 *A A ( 1'.6 , 17) + ~UMHP 

C PUMP FOR SOLVENT 
AA(66,t7)=TONS*2.*;>OnO.*30./(24.*00.*8.3~) 
CALL PMPCNT 
5u~~Hp=. 00 hAA (no, 17) +~UMHP 

C REFLUX CONOENSFR 
C 

C 

FF = 25.* TnN~/ 5n. 
AA ( 67, 17) = FF 
CALL HEATEX 

C STEAM REQUIREMFNTS 
STEIM2= TON~* ;>0./<;0. 
STEAM3= TON~. ;>0./<;0. 
STEAM4= TON~* ;>0./<;0. 
STEAM1= TON~* ~5./<;0. 
STEAM= STEAM1+STEAM;>+STEAM3+STEAM4 

C 
C SOLIDS FROM THE ExTRArTTON VFSSEL 
C 

TASA= STMM(<;)I? 
TASB=STM(1,5)+~T~(;>,<;)+STM(3,5)+.0~*STM(4,5'+~TM(5,5) •• 126*.os+~TM 

1(5,5)*.0001*.874 
TASC=.95*.J2F..ST~(<;,<;)+.9<;.STM(4, 5) 

TASD= STM (5,51*.874 •• Q999 
5TEAM6= (TASC + (, .O*TASD» * 2000. 124. 
STEAM= STEAMo + ~TFAM 

C DRYERS 
AA(2\,17) = 3.8* 16 •• TA~A/;>4. 
lA(;>l,5) = n 
BB(2) = .9 
CALL DRYERR 
Bn(2)=1.0 
AA(21,17,=AI(;>1,17) 
lA(21,5) = 7 
CALL ORYERR 

AA(17018)=6. 
IA(17,17)=6. 
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(\1'1711 
on712 
1'111713 
111'714 
1\('1715 
n:'I71 h 
('.('1717 
!ln7:>0 
(\('721 
1'.11 7:>2 
1111723 
(11)724 
'1('72!1 
fI('7:>h 
('(1 727 
n1' 7~0 

(1:'17:'>1 
(I!'l7~:> 

I1n7:'>3 
'111734 
1I1l7:,>S 
I'.n 73h 
(111740 
nn741 
(1."1 743 
(ln744 
nn74f) 
(\1')74h 
flf'747 
""0<;0 
<1'17<;0 
on7!1:> 
(1'17<;3 
(1'l7!14 
""I7!1S 
(1'17"h 
'11'7<;7 
"('7hn 
M761 
(I 1\ 7n:> 
'1'1763 
"(\764 
(1'1765 
'1"7hh 
'1"767 
(1'1770 
'111771 
(1(177:> 
(11"77.'" 
(11'774 
""775 
'1(177h 
'1(1777 
flr777 
'110nO 
1'1001 
'11nn:> 

360", 
36h 
362* 
363", 
364", 
365* 
366* 
367. 
368", 
369", 
370* 
3710< 
372* 
373. 
374* 
3n"" 
376* 
377* 
378. 
379", 
38 0", 
381", 
382", 
383", 
384", 
385" 
38n'" 
387", 
38fl", 
389", 
39n. 
391»· 
392", 
393", 
394", 
395", 
396", 
397", 
39fl,. 
399", 
400", 
401", 
40:>", 
403", 
40'h 
405* 
406'" 
407,. 
408,. 
409 ... 
41n ... 
411", 
412", 
413* 
414. 
415* 
416* 

IA(17,5)=1 
CALL SCREWR 
BB(2)=1. . 

IA(21,5)=7 
AA(21,17)=AA(:>1,17) 
CALL DRYERR 
AA(21,17)=AA(:>1,17) 
IA(21,5) = fl 
AO (2) =1. 0 

CALL DRYERR 
AA(17.18):;6 
AA(].7,17)=6 
IA(17,S)=1 
CALL SCREWR 

LOOPS = LOOp~ +? 
LOOPS = LOOps + 2 
AA(17rl8) = n . 
AA(17rl7) = :>0. 
IA(17,S) = 1 
CALL SCREWR 
ZA7= .96 

IF(IPTION(2).I~F.l) ZA7=1. 
ZAfl=1.-ZA7 
IF(IPTION(2).NE.l.ANn.IPTTnN(2).NE.2) GO TO :'>00 

AA(18,17) =,TA5AI 8.) 
CALL HAMMER 
HP = (TASB ",2000.*7"./(8. * 7 00 .» 
HP = HP /3. 

SUMHP=SUMHP+HP 
IF(IPTION(2).EA.1) Gn TO 44 

C DRY DEAONINr, OP TI nN 
PRDCTA=«STM(2,'i)",ZA7) + (STM(3 ,5)*7Afl»/.95 
PRDCTB=«STM(:>,<;)",ZAfl) + (STM(3,5)*7A7»/.QS 
AA(75,17)=PRDr.TA*?Ono./(?~.*24.*nn.) 
CALL f3AGG~~A 
XAA=AA(75,17) 
AA(75,17)=PpDrTA*?Ono./(?!1.*24.*60.) 
CALL BAGGMA 
AA(75,17)=AA(75.17) +XAA 
AA(75,17)=AA(75,17)*:>4.*nn. 
GO TO 49 

3:l '~ CONTINUE 
AA(1fl'17)=TA~B/8. 
CALL f'IAMMER 
HP=(TASR*200n.",75./(R.*70n.» 
HP=HP/3. 
5UMHp=SlJMHP+HP 
PRDCTA=«STM':>.5)+~TM(3.5»/.9") 
AA(7c;.17)=PRnCTA*?nOn./(2'i.*?4.*6n.) 
CALL 13AGGMA 
AAC7c;,17)=AA/7c;,171*:>4.*6n. 
GO TO 49 

44 CONTINUE 
C wET DEBONING OPT InN 

AAC75,17) =/CSTMC?c;)*ZA7) + /STMC3,5)*7A8»/.95 
PRDCTA=AAC7".17) 
AAC75,17) = AI(75.17)* 2nnO.IC24.*60.*100.) * 4. 
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r.,oo~ 

",004 
",OOS 
"100'} 
",00,) 
!l100,) 
",onh 
"1007 
",,0'0 
11,011 
'" O,? 
"1013 
",014 
",0'5 
",Olh 
",0,7 
",0:'0 
",0::>1 
",02::> 
""02~ 
""024 
"'025 
"',O?h 
""027 
", (J.~O 
", 0"'11 
",03::> 
",,033 
('I,n~4 

"'035 
", 0:~5 
"'O~') 
",O"'lS 
",O'lh 
", [J"'> 7 
",040 
",041 
",04::> 
'" 04 .~ 
",04h 
",047 
",nso 
"'·105::> 
",OS.3 
"'0 .... 4 
",O'}S 
",aSh 
",05A 
"10s7 
",OhO 
",Oh1 
",06::> 
",116S 
",Ohh 
",06A 
",06h 
",06A 

417. 
41R* 
419. 
420. 
42h' 
422. 
423,.. 
424,.. 
425* 
42h* 
427. 
42il,. 
429* 
430* 
431:t 
432. 
433* 
434,.. 
43~. 
43h .. 
437* 
43fl* 
439* 
440* 
44h 
442", 
443", 
444~ 

445. 
44h* 
447* 
44d", 
449", 
450. 
451>1. 
452" 
453. 
454. 
455" 
45h* 
457* 
458. 
459* 
460* 
461,.. 
462", 
463* 
464* 
46~» 

466. 
467,.. 
46R.., 
469* 
470* 
471,. 
472. 
473». 

CALL BAGGMA 
AAAAG=A/I(75.17) 

'+'1 CONTINUE 
C 
C MIXING TAlJK SECTIoN 
C 

C 

SA = STRMMC ,) * . 001*70. 
IA(4n,t) =1 
I/I(4'1,2)= 1 
AA(4()d7) = SA 
CALI STORAG 

I/I(40,2) =0 
LOOPS = LOoPS + 2 
ACID= STRMMI])"'.Onl 
IA(66.1) = ::> 
AA(h6,17)= "'IO.*ACTD *::>000./(8.33*60.*24.* 1.R) 
CALl. P~1PCNT 

GAL= STRMM(,) * 2nOn. 1 IR.33 
HP=.onl*AA(6A,,7) 

SlJMHP = HP + SlJMHP 
AA(4()d7)= GAl *.nl 
AA(6h.17)= (';AI *30./1::>4.*1'.0.) 
IA(6hd) = 0 
IA(lfnd) = ? 

HP=.onl*AA(6A.17) 
SUMHP = SUMHP + Hp 

SlJ~"Hp=sur~HP+HP 
CALL PMPCNT 
CALL STORAG 
CALL P~~PCNT 

C CENTRIFUGE SECTTON 
C 

SAA=STRMM(11*,.no, 
HOP= SAA*20nO.*.0'/1::>4.*A.3~ 
NUM=(HOP/20.) +,. 
HP= tJUM* ?O 
SUMHI-'= HP + SlIMHP 
DO 45 I =1'~.IlJM 
AA(54.171=2n. 
CALL CNTFGE 

If'} CO~ITINIJE 

C,AR= STRM(1.11*1., 
HP=SAB*.825*:,onO./(n.33*?4.1 
IJ2= (HP/20.1 + 1. 
HP=~12*20 

SUMHp=SUMHP+HP 
C PU I1 P BETwt.nl CENTRJFUGFS 

AA(6h,171=SAR*2nOO.*"'In./(::>4.*60.*R.33) 
CALL PMPCNT 

C 
C 
C 

SIlMHp=. 001*A/\ (h6, 17) +c;tJ'IHp 
DO lf6 I = J , N? 
AA(<;2.17)= ::>0. 

CALL SHARP 

FISH OIL SToRAGE TA NK (1 .... DAY~) 
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111067 
01070 
01071 
(11072 
nl07~ 

111074 
1'11075 
1'\1071'> 
('1'1071'> 
111071'> 
0107" 
1'\1100 
111101 
11110;:> 
11110~ 

tll104 
!'Il.10S 
(\110" 
111107 
11111 0 
(\1111 
(11 1.1:,> 
(\111~ 

(\1.1.14 
1'11114 
(\1114 
(\1115 

(111.1" 
(11117 
I111?0 
(11121 
111122 
111.122 
01t?:> 
11112;:> 
111t2~ 

1111?4 
(\112S 
(llt:>/) 
('\11:>7 
!\lt~O 

"11~0 
1'\11~0 

!\11~0 
(\11",1 
('\11 ~? 
"11~~ 
('\lt~4 

1I11~5 

1111~1'> 

nl1~7 

1111.40 
",141 
'11144 
111145 
(11141'> 
"1 I sn 

474. 
475* 
476. 
477. 
478,. 
479* 
480. 
48t. 
482. 
483. 
484,. 
485* 
486* 
487* 
4.88* 
489* 
490* 
491,.· 
492. 
493. 
494* 
495* 
496. 
497* 
4911. 
499* 
500* 
50t. 
502,.. 
503. 
504. 
505* 
506* 
507. 
508* 
509* 
510* 
51t. 
512,.. 
513* 
514. 
515* 
516* 
517. 
5111* 
519* 
520* 
521* 
522* 
523* 
524. 
525* 
526. 
527* 
528* 
529* 
530* 

C 

AAC~0,5)=STRMC1't) 

AAC4n,17l=AAr9n,C;)*2nnU.*1c;./7.75 
IAC4n,.tl=1 
CALL STORAG 
AAC66'17)=AAr4n,17\*~0./C:>4.*1S.*60.) 
CALL PMPCNT 
SUMHp=.001*AACA6,t7)+~UMHP 

46 CO~ITINUE 

C MI5CELLA TANK CM-l) 
C 

C 
C 

C 
C 
C 

c 
C 
C 

SBC=STRMM(1)-C.5*5TRMC1,1» 
AAC4no18)=3.:> 
AAC41,,8)=3.? 
AAC4n,17)=sB~*:>OOO./r:>4.*R.3~) 
IAC4nd)=1 
CALL STORAG 
AAC66,17)=30.*rAAC4D.t7)/An.) 
IAC66,1)=::J 
CALL PMPCNT 
CALL PMPCNT 
HP=.nOl*AAC61'>.17) 
SlJMHp=SlJMHP+HP 
SUMHP=SUMHP+HP 

PREHEATER FoR DTSTILLATrON COLUMN 

5RC=STRMMC1\ -C.5.STRMC1.1» 
STEAM9=SBC*:>nnO./:>4.*.1 
STEAM = STFAM + ~TFAM9 
FT= STEAM9*.1 
AAC67,17) = FT 
CALL HEATEX 

DISTILLATION COLI~N rMATEPIAL BALANCE) 

STOPrl)=STRMrS,1)*.9q/187*.874 
STOP(2) '=STnP(1) *.1445 

SBOT(1)=STRMrS,1)*.On113*.B74 
SBOT(2)=STRMr4,1)+.1:>c;*STRMCS,1)-5TOP(2) 

SBOT(3) = STRM(t,l) •• 5 
5AOTT= SBOT(l) + SROTC2\ + SROT(~) 

CENTRIFUGE 

AAC66'17)=30 •• ~BOTT*:>nOO./c60.*24.*8.3~) 
IAC6b,!) = n 
CALL PMPCNT 

SUMHp=.001.AACA6,17)+~lJMHP 
HP= SBOTT*2nno./(:>4.*8.3~ I *.01 
N3=CHP/2::J.l + 1 
Hp= 20* N3 
SUMHP= Hp + ~UMHp 
DO 47 I=1.~J3 
AA(54,171 = ?O. 
CALL CNTFGE 

47 CONTINUE 
LOOPS = LOOp~ + C NIIM+ N? + N~ I 
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",150 
'"ISO 
"'150 
I\IIS1 
",1')2 
",153 
011')4 
",1<;5 
",,51'> 
"'157 
'11160 
",161 
0116;> 
1'1111'>3 
"111'>4 
'11 165 
",16(" 
011h7 
",171 
"'17;> 
"'173 
1'11174 
1'11175 
n117(., 
1'11177 
I'Il?OO 
"1? 01 
",?O;> 
111;>0:'1 
"1? n4 
I11?0') 
111;>0(" 
nl?07 
111;>,0 
n!;> II 
0121;> 
"1213 
(\1;>,4 
(\1214 
(\1215 
01?1(" 
nl2l7 
111;>;>0 
012;>1 
",2;>:> 
I\I?;>:'I 

'" ?2:'1 
01;>23 
nl223 
(\1?:>4 
01;>;>') 
"'?;>h 
"12:>7 
1\1 ;> .~O 

01;>:'1:> 
01?:'I4 
('112:'1') 

531. 
53;>* 
533* 
534 .. 
535* 
536* 
537", 
538* 
539* 
540* 
541", 
542* 
543,. 
544* 
545* 
546. 
547* 
548. 
549,.. 
550", 
551,. 
552", 
553", 
554* 
555* 
556* 
557* 
55f1. 
559* 
560* 
56!. 
56;>* 
563* 
564. 
565* 
566* 
567* 
568* 
569* 
570. 
571* 
572,. 
573. 
574* 
575. 
576* 
577. 
578. 
579* 
580. 
58h. 
58;>. 
583 .. 
584* 
50~* 
58f,..· 
587,. 

C 
C UISTILLATION COIIJMN 
C 

STFAMR=TONS*ln70Q./5n.*CSTPMC5.51/CTONS*:>.» 
AAC67.17)= .1*STEAMn 
CALL HEATEy 
STEAM = STFA~ + ~TFAMR 
TANKA = TON~* 'O~. ISO. 
IAC4n,t)= 1 

AA C 40.17) =TA~IK ~*?OnO. I C;>4. *8.3", I 
CALL STORAG 
AAC66.17)=CTANKA-C.OI.STRM(5.5»))*C2000.*30.I/C;>4.*60.*8.3:1) 
CAl.L PMPC~n 
SlJMHp=. 00l,.AA C ho. 17) +c,IJMHp 

WIDTH = 4 ... SOpT(TONS/7').) 
I = WIrlTf·' /2. 
WIDTH = 2 '" T 
IF CWIDTH.LT.4.nnl) WIDTH = II. 

AAC/13.18) = ;>4. 
AA C 43.2'1) =WTOTH 
AAC43.17)= <;4. 
AAC43.11 = .4 

IAC4;>.4)=? 
IA(4;>.2)=1 
IA(4203)=1 
AAC42.18)=WInTIi 
AAC4;>ol91=54 
CALL VESSEL 
CALL COLU~IN 

LOOPS = LOOpC, t S 
wASTE=.Ul*STpMr5.S\ 
AAC4n .1 71=CWftC,TE,.;>nO"./f\.:,\:,\·,5.) 

IAC4r1ol) = n 
CAl L STORAG 
AA C66 . 17) =AA (4r· . , 7\*,0. 1 (:>4 •• 60. *1 '). I 
CAl L PI>\PUlT 
Su,....HP= • 001 *A ft ( ("6. , 7 ) + <,IJ~'HP 

LOOPS = l00P<; + 1 
C CONDnJSFI«()ISTIII f,TTON rOliJMNI 

C 

WATER=6hQ . *T0IJ<;I,>0 •• r ~TRM r <;. "i) 1 C TONS.2. , ) 
AACh7 .17 )=WATrR-R . 3,.60 ••• 0, 

C/ILL IIfATF.i 
AA (6h. 17) = CT/lIJKA/h1. \"~O. 

CALI PI~PCtJT 

HP = 2 •• (TnNc, 17<; . \ 
C,lJMHp=SIJMHP +HP 

C F I SH <.,OLtJAULFC; 
C 

c,nnT=SFlOT(2\ • C,TpM(:> .I) 
c,Ron T= STRMC;> ., ).:>. 
H~J/lT=Sf10T - SRnOT 

3')-'6 FORMAT(/')OIl F I SH C;0LIIARLE~ ARE MOlT TH"N 50 PFRCFNT PkO TEIN 
IFCHW/lT. Gl:. . n .) G0 Tn 5 1 

PR I IH ",OM, 
AI\(qn,'~)=SRnT 
GO TU <;:> 
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(\1;>31; 
",;>31; 
",;>:,\1; 
n,231; 
(11237 
",;>40 
111241 
",;>4;> 
111243 
111;>44 
"I24S 
111;>41; 
",247 
",2S0 
1'12"1 
1'12,,;:> 
"1;>"3 
111;>"4 
",2SS 
1112SI; 
111;>..,7 
111;>h1 
11121;;> 
"'1;:>1;3 
11 1;:>1;4 
n';:>hS 
n';:>l;h 
"'1267 
1'1270 
"';>70 
111;:>70 
"1;:>70 
111;:>71 
11127;> 
1'11273 
",274 
",274 
'11274 
(\1274 
(1127, 
",271; 
111277 
"1300 
"1301 
"I~O;> 
"1.10", 
"1304 
",310'\ 
"1."01; 
"1.'07 
'11311 
", .\ 1 1 
"1 .1 13 
"'.11 ~ 
r'\ 1.114 
" 1 .~ 1 .., 
"1 \It, 

588. 
589. 
590. 
591. 
592. 
593* 
594_ 
595_ 
59h* 
597_ 
598_ 
599_ 
600. 
60h 
602. 
603. 
604", 
605. 
606_ 
607. 
60th. 
609. 
610. 
611", 
612. 
613. 
614. 
615. 
61h. 
617. 
61H. 
619. 
620* 
621. 
622. 
623. 
624. 
625. 
b26. 
627. 
628* 
629. 
630. 
631,. 
63;:>. 
b33 .. 
634 .. 
635. 
636 .. 
637. 
6311.. 
639. 
640. 
641. 
64;>. 
G4.' • 
644. 

51 CONTINUE 
c 
C WATER SOLuB, ES HOlD TANK (1 Hp l 
C 

C 

AAC4Q.171=SBnT*2001l./C24.*A.41.1. 
IA(4Q.1l=1 
CALL STORAG 
IAC40.] 1=0 
IAC 66 ol1=0 
AAC66.t71=30.* AAC4 (\ .,71/6n. 
CALL PMPCNT 
HP=.on1*AAC6A.,71 
SUMHp=SUMHP+HP 

AAC9n.41=SA nCH 
TONA=SBa T*20nO./;:>4. 
AAC33.171=TONA/20. 
CALL EvPHOp 
CA LL EvPHOp 
CALL EVPHOp 
SAQT= STRM(;:> .11/.~ 
IFISAQT.GE.~BnTI ~AQT=~AQT 
AAC33.171=SAGT*?OnO./124.*2s.1 

CALL EvPHOR 
STEAM=STEAM+CHwAT.;:>ono ./24.1 
IA166dl=0 
AAI66.171=30.*STRMt2.11*2.*2000./ltO.*hO._24.1 
CALL PMPCNT 
HP=.nn1*AAC61;.,71 
SUMHP=SUMHP+HP 

C ACID MIx TA NK 
C 

C 

AAC4n.]71=STpMt;>.11*;:>.*2000./ll0.*1.1*.Ol 
IAC4n. U=2 
CALL STORAG 
IAC4n.l1=0 

C STORAGE OF FISH ~Ol I)BLE~ 115 OAYSI 
C 

IAC66.1l=0 
AAC66.17)=30.*AAC4n.'7)/IAn •• ;>~.) 
CALL PMPCNT 
HP=.onl*AAC6A.,71 
SlJMHp=SIJMHP+HP 
I A (4n 01) =2 
AAC4n,1 7 )=STpMt2.11*;:>.*20no./Cl0.)*1,. 
CALL STORAG 
1 A C '10. 1 ) = 0 

5;:> CO~JTHJlJE 

IFCIPTION(2).NF.I) Gn TO 4R 
IF CIPTIOfJ(;>I.Fn.1l LOOP~ = lOOPS + 1 

C WL T DEAnl1I rJG OPTlI)N 
AAIQ1.:n = TO'I~ - C;T'-1MCll 

C pu·~ FOR bONF FEFD TO nPvFR 
AAC6h.'71=AAtg,.;:» .. ;>"nu.*",0./C;>4 •• 60.*R.~3) 
CAl.L Pr·\PCNT 
<;IJMHp=. [101 ",All (hh. 171 ~~U"'Hf 
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'11 317 
",320 
1113;>1 
",32;> 
111323 
1113;:>4 
",3;:>4 
",3:;>4 
",3:;>5 
11132f, 
1'\1 3:;>7 
1113'>0 
",3'>1 
11133;:> 
/1133;> 
111333 
",334 
",33<; 
11133f, 
/11337 
"1340 
111341 
111 _'4;:> 
",343 
111344 
/11345 
",34<; 
/11341'. 
",347 
",3<;0 
",3"1 
",3";:> 
",3"3 
",353 
1113"7 
",3"0 
"'3nl 
11136' 
"'3n3 
",31'.4 
",370 
111371 
",371> 
n,37' 
n,37' 
n,37' 
",373 
('11374 
",37<; 
('11401 
n,401 
n,40' 
n'403 
/11403 
n,403 
n,403 
",4n4 

645,. 
646,. 
647* 
648,. 
649. 
650,. 
651>0 
652,. 
653. 
654. 
655. 
656. 
657. 
658. 
659. 
66o. 
661. 
662* 
663. 
664. 
665. 
666. 
667. 
668. 
669. 
670* 
671. 
672* 
673. 
674. 
675. 
6U,. 
677. 
678. 
679r 
680. 
b8h 
682. 
683. 
684* 
685. 
68,,* 
687. 
688. 
689. 
690. 
69h 
692. 
693. 
694. 
695. 
696. 
697. 
698. 
699. 
700. 
70b 

IA(21,5)=3 
AA(21,7)=AA(q,,:;».3.A.;:>./3. 
STEAMW=AA(9, ,;:»,.;:>,,0"./;:>4. 
STEAM=STEAM + STFAMw 
CALL DRYERR 
AA (qn, 3)= « TOfJs*(nRt'>l) +Hn( '>;:» +Rfl( 3o») - STMll, 1) -c..TM( ;:>.11 
- STM(3.1) • * 1., 

C HAMMEn MILL FOR WFT DFHONING OPTln~ 
AA(Hl.t7) = AI\(Qn.3. 1 24. 
CALL HAMMER 

AA(75"7)=AA(qO,3).2,,nu ••• n4/('U'."0.) 
CALL flAGCMA 
AA(75,17)=(AAI7s.,7. +AAHAGI .24.*60· 

41l CONTINue 
C BOILER 

AA(;:>7ol8) =,f\r. 
AA (;:>7,17) =STF A~~ 
CALL ROlLER 

IA(4n.l )=2 
AA (4(\.17)=5TFA·'., [1.,0 • • 24./,8.3"'. 1400nO.). 1 5. 
CALL STORA(; 
IA(66rl )=0 
AA(6f,,'7)=30.·AA(4n,,7)/1~0 •• lS"?4.) 
CALL PMPCNT 
HP=.nnl·AA(6~,'7) 
5IJMHp=SUMHP+HP 

C CONTHOL LOOp 
XI.OOPS = LOOPS 
COSTll) = XIO'lPC,.AAllUO.,) 
COST(5) = CnST(S) 
COSTA(I) = rO<;TA(1) + COc..TI,) 
COSTA(5) = rO<;TA(s) + CO,TI,,) 
PRINT 1021. COST(,).COSTIS) 

C FORK LIFT 
1021 FORMAT! 12')H CONTRoL INC, TRI 1'l[NT AT I ('\tJ • '>"" •• 111. 3. VIX. F 111. 31 

COSTIll = AfI!IIJO.?OI 
COST(5) = COST(I) 
COSTA(I) = rOSTA(,). Cn5T(1) 
COSTA(5) : rO<;TA(,,). C05T(5) 
PRINT 1022. COST(,).rOSTIS) 
AAII\0I7) = TONS 
CALL CONDEtl 

1022 FORMATII 25H pAYLnAn.R .IOx.2"x.~ln.3"OX"'0.~1 
C 
C BOILER WATER TREAT.,ftlT 
C 

C 

COST(5)=1.00n 
C05T(I):C05TI<;' 
PRINT 4242.CO~T(').Cn~T(~1 

4242 FORMATI/25H HnILF~ wATrR TRfAT~[~T • lOX .'~H 
1 .Fln.3.JnX.Fln.~1 
C05TA(I):COSTA(1).rO~TII) 

COSTA(~):COSTAI5).rO~T(~) 

C SEA WATER PUMPS 
C 

AAI~/1.10):WATFo.nO •• " •• 'T'AM 

.\nH 
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"'14115 
n14nF. 
(11407 
"'141 n 
"1411 
"'141;;> 
"141~ 
111414 
"'1414 
'11414 
"1414 
(11415 
n141F. 
n1417 
"I L~;:>~ 
'" I L~24 
'114;;>5 
n1425 
n14;:>5 
n1425 
(114;:>5 
'11421'. 
f\14;:>7 
'1143n 
1'1431 
"'14~;;> 
1'\14~3 

1'14~4 

"14:'15 
'114:'11'. 
'\14:'17 
'11440 
"1441'. 
(11447 
"1450 
'114S1 
1'\14,\1 
'114S;;> 
"14S4 
(\1455 
n14Sf, 
1114S7 
'11460 
111461 
'11464 
('\140S 
('\1460 
'11471 
'1147;;> 
"1473 
"147 ... 
"'1477 
'11500 
'11S0~ 

'11Sn4 
'11505 
"151n 

702* 
703. 
704", 
705* 
70b* 
707. 
70th 
709* 
710* 
71h 
712* 
713* 
714* 
715* 
716", 
717~ 
711\* 
719", 
720* 
721", 
72-:>* 
723* 
724* 
725* 
726. 
727,.. 
721h 
729", 
73n* 
731", 
732* 
733. 
734", 
735:4-
736", 
7371 
738. 
739", 
740* 
741", 
74<'* 
743* 
744* 
745* 
746* 
747* 
7411., 
749", 
750 .. 
75h 
752", 
753. 
754* 
755", 
756. 
757. 
758", 

C 

AA(66,,7)=AAcgn,ln\*1.2/6n. 
IA(66d)=1 
IA(6n,4)=2 
CI\LL PMPCNT 
IA(66r1)=D 
IA(66,4)=D 
HP=.nOl*AA(6f,,17) 
SUMHp=SLJMHP+HP 

C CARBON AOSORBER 
C 

COST(l)=2.uOn 
COST(5)=COST(1\ 
PRINT 4243,CnST(I).CnST(5) 
COSTA(I)=COSTAc1)+,OST(1) 
COSTA(5)=COSTA(5)+rO~T(5) 

4243 FORMAT(/25H CI\RRON aOSORHFR 
1 ,Fln.3,3nX.Fln.:'I) 

C 
C VU lT CONDOJSER 
C 

AA(67,17)=20 
IA(67,j)=1 
11\(67,4)=4 
CALL HEI\TEX 
1A (67,1> =0 
IA(67,4)=O 
CALL SCALE 

CALL SCALE 
CALL SCALE 
CALL SCI\LE 
PRINT 104j, cCnSTAcJ\ .J=l • .,) 

1041 FORMAT(1125H TOTAL COST~ 
AA(gO,2) = SIIMHP ... 7457 * 24. 
AA(lOO,10)= cnSTAc5\ 
I\A(gO,1) = STFA~*10r.n.*2u./14noon. 

C ~IATERIAL 8AI ANCE 
1F(IPTION(2).E~.2) AA(90.~)=PpDCTR 

AA(90,7) = PRnCTA 
AA(90,lB)=WASTE 
AA(90.19)=I\r.JO 
CALL MATER(TONS) 
FISH = TONS.;;>OOO./2u. 
PRINT 1003 • FISH 

lOX rl5H 

,~'\X,6Fl0.:'I) 

1~a3 FORMAT(/7x27H FISH TO EXTRACTTON vESSFLs,F8.n,7H LB/HR 
YYA=STEA~l 
PRINT l;;>Dl'YYA 

dOH 

12~1 FORMAT(/8X'~5Y STFAM(STInnED vESSEL 1 ,F8.0,7H LA/HR 
yyB=STEAM2 
PRINT 1;;>02,YYr~ 

120;:> FORMAT(/8X'~5H STFAM(STIRRED VFSSEL 2 ,F8.0,7H LA/HR 
YVC= STEAM3 
PRINT 12D3,YYr 

1203 FORMAT(/8X,~5H STFAM(STIRPED VFSSEL 3 ) ,F8.n,7H LR/HR ) 
yyO= STEA~14 
PRItJT 1204,YY'1 

1204 FORMAT(/8X'~SH STFAM(STIRRED VESSEL 4 ) ,F8.0,7H LR/HR ) 
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1"1511 
11151~ 

'11515 
!"151f> 
"1517 
"15:>~ 
(l15;:>3 
'11524 
"15:>7 
1\15'\0 
1"15'\1 
1115:'14 
'115:'15 
1I1S,\f, 

111541 
'11S4~ 

1\1545 
'1154f> 
'11547 
'11550 
1\15'13 
1115'14 
'115.,'1 
111560 
"1561 
11156:'1 
/1151'>3 
'11!1n4 
1\157~ 

"lnOO 
IIlnOn 
111614 
111 n:>~ 
(\16:'10 
"ln3n 
I11n44 
(\16'i~ 

(\lnnO 
'11nnl 
(\lnn~ 

/11nn3 
'110f>u 
/11nn'i 
(\lof>n 
'11nn7 
"1070 
(\ln71 
(\ln7:> 
(\ln7:'1 
/11n7n 
(\ 1677 
'11700 
'11701 
'11 7n4 
(\170'1 
'11710 
n,711 

759,.. 
760,. 
76h 
76~,. 
763. 
764. 
765. 
76nJr. 
767,. 
7611* 
769,. 
770", 
771, .. 
77;:>,. 
773* 
774* 
775. 
776. 
777. 
7711,. 
779. 
780. 
781* 
78;:>,. 
783* 
784. 
785" 
78n,. 
787,. 
788* 
789" 
790* 
79). 
79~", 

793,. 
794* 
795. 
796* 
797. 
798* 
799* 
800" 
801* 
802,. 
803. 
80u* 
805* 
806. 
807* 
808* 
809* 
810* 
811* 
81?* 
813* 
814* 
815. 

YYE = STEAMn 
PRINT 1?05,YYF 

1205 FORMAT(/8X,,\'iH STFAM(PREHFATEP-OrSTILLATION) 
yYG= STEA/<IR 
PRINT 1~06,YYG 

12~6 FORMAT<l8X,.,,'iH STFA',<PFBoTLER) 
yyH = STEAMn 
PRINT 1207,YYH 

12Q7 FORMAT(/8X,,\'iH STFAu(ROTARY DrYER FPC 
YYI= STEAMW 
PRINT 1208,YYT 

1238 FOR~AT(/I1X,3'iH STFAMIROTARY nRYFP AONE MEAL) 
yYJ=(STEAM*u., 
PRINT t?09,YY,1 
YYK= WATER 
PRINT 1;>10'YYK 

,F8.0,7H LR/HR ) 

,F8.n,7H LA/HR 

,F8.0,7H LA/HR 

,F8.0,7H LA/HR ) 

12U FORMIIT(/flX,3'iH COOl I~IG WATFR DTSTILLATTON CONn. ,F8.n,8H GAl/MIN) 
12')9 FORMI\T(/I1X,3.,H COOl hlG WATER CNJDENSER ,F8.n,8H GAI/HR ) 

yYL= STEA~1 
PRINT 1;:>1l,YYI. 

121t FOnMi\T(/8X,Vi~1 TOTA, STEAM 
YYM=«STEAM*4.)+WATER*6n,I.8.3,\ 

PRINT 1?l2,YY'J 
121;:> FOP"1AT<l8X'''''iH TOTAl WATFR 

PRINT 1:>13 

,F8.n,7H LR/HR ) 

,F8.0,7H LR/HR ) 

1213 FORMAT(//4Dy, 9H ~TRFA~ ,,7x,oH STREA~ ,,7X,QH STPEAM 3,7X,QH STR 

1211~ 
121, 
1216 
1217 
121fl 
1219 
122r, 
1221 
1222 
1223 

CEAM u,7X,9H ~TREAM 5,/) 
PRINT 1~14,rSTRM(I'K)'K=I,5) 
PRINT 1;:>15,rSTRM(.",K),K=1 ,'i) 
PRINT 1?16,rSTRM(',K),K=I,S) 
PRI~IT 1;>17, r~TRM(u,K) ,K=1 ,S) 
PRINl 1;>111, rSTRMI"',K) ,1"=1 ,5) 
PRItH 1219,(STM 11IK),K=I,S) 
PRItiT 1?20,rSTM ( ... ,K),K=I,S) 
PRINT 1~21,rSTM 1"K),K=I,5) 
PRINT 1;>22, rSTM IU,K),K=,,5) 
PRINT 1?23, rSTM 1"',K),K=1 ,5) 
FORMIlTI/10X,0'l RAFFTNATE OIL 
FORMATI/I0X,nH RAFFTNATE ASH 
FonMAT<l10X'011 RAFFrNATE PROTFIN 
FORMAT(/1QX,nH RAFFrNATE WATIR 
FORMATI/10X,nH RAFFrNATE AlC0HOL 
FORMATI/10X,0'l EXTRaCT OIL 
FORMAT(/10X,nH FXTRACT ASH 
FORMAT(/10X,nll FXTRJlCT PROTFHI 
FORMAT<l10X,nll EXTRACT WATfR 
FORMAT<l10X,Ofl FXTRII("T AI.CoflOL 
XXA= STMMI51. :>00n./:>4. 
PRHJT 1~24, xvA 

t10X,4(~1n ..... , 
110)(,4(F10.3, 
,10)(,4(F10.3, 
t10x,u(~ln.'\, 

,10)(,4IF10.3, 
t10x.4(F1n .... , 
,10)(,4IF1 0 .3, 
,1 0'>( ,4IF1 0.3 , 
oI0Y,4IF1 n .... . 
o10X,u(F1 0 .... , 

1224 FORMAT<l8X, ... C,H FLnW FROM FXTRt-CTION VFS~EL 4 
XXR= STRMM(I)* ;>OnO./;:>4 , 

122'1 FOnMAT(/8x, ... 'iH FLoW FRnM FXTRrCTIQN VFSSfL 1 
PRINT 1~25, Xxn 
XXC = ISAA-I.'i*'TRM(I,')))*~OOn./~4. 
PRINT 1~26'YXC 

1226 FOR~~AT(/8X,"''i1l A~lIf()ll<; STRFAMrCnITRIFIIGF) 
XXn=(STOP(1It~TOPI;>').~Onn,/;>4. 

I1X) ,Fl0."3) 
f\X) , Fl0.:3) 
11)() , F to. 3) 
I1X) ,Fl 0.3) 
fiX) ,Fl0.:3) 
AX) , FlO. 3) 
fiX) , FIn. 31 
f\X) 'FlO • ..,) 
I1X) , FlO. 3) 
RX),Fl0.:3) 

,F8.0,7H LR/HR 

,F8.0,7H LR/HR 

,F8.0,7H LA/HR ) 
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(1 171::> 
1'171<; 
!'I171" 
(11717 
'117::>::> 
!'I1723 
111724 
1'\1727 
1'\1730 
!'I1731 
!'I17:>'4 
(\17:>'5 
(117:>,,, 
(117:>'7 
111740 
11174:>' 
11174F. 
')1747 
(117<;0 
1'17<;1 
1'17<;4 
11175<; 
0175f, 
(117<;7 
"17('(1 
"17h1 
(\176::> 

816* 
817. 
8HI. 
819. 
820. 
8210< 
822. 
823", 
824 .. 
825* 
82h", 
827. 
821'\. 
829. 
830. 
831. 
832. 
833. 
834. 
835. 
836. 
837. 
838. 
839* 
840* 
8410< 
842* 

PRINT 1227,xXn 
1227 FORMAT(/8X,~5H TOpS FROM nISTILLATION COLUMN ,F8.0,7H LR/HR I 

XXE= SROTT*::>nr,O./::>4. 
PRINT 1228,xXE 

1228 FORMAT<l8X,:>,5H BOTTOMS FROM DISTILLATION COl liMN ,F8.0,7H LR/HR I 
XXF =(.5*STpM(1,11*::>OUn./::>4.1 
PRINT 1229,'I(XF 

1229 FOR~1AT(/8X,~5H 011 ~RO~1 c;fCoNn CENTRIFUGE ,F8.0,7H LA/HR 
XXG= AA(90,<;1.200n./::>4. 
PRINT 1230,xXG 

1230 FORMAT(/8X,~5H FIc;H oIL PPODUcT ,F8.0,7H LA/HR 
XXH=AA(90,3,*::>OOO./::>4. 

1231 FORMAT(/RX,~5H Flc;H PROTFIN CONCENTRATE ,F8.0,7H LA/HR 
XXI=AA(90,7,*::>OOO./::>4. 
PRINT 1232, XXH 
PRINT .1231, XXI 

1232 FORMAT(/8X,~5H AONE MEAL CONCfNTRATE ,F8.0,7H LR/HR I 
AA(95,1) = C;TRM(1.21 * ::>. 
XX~ = AA(95.11* ::>nDn./24. 

PRINT 1233, XX~ 
1233 FORMAT(/8X,~5H Flc;H C;OLUARLES ,F8.0,7H LA/HR I 

IXX=(14.0*(TONS/5n.l**.31) + 0.5 
AI\(9n,81=IXX*R 

AA (90,9) = (YY,J+YYK*F.O. 1*24. 
AA(9n,13) = AA(qO.13) + (AA(90,3)+AA(90,71+AA(90,201+AA(90.4» 
RETURN 
END 

END of COMPILATION: Nn DTAr.;NOSTTr.S. 
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QFOR.S pRESCK,PRESCK 
FoR S9A-07/,2-11:04 (1,) 

StffiROUTINE PRESCK ENTRY POINT OO~uO, 

STORAGE IISED: COnE(1) M12445; nATiI(o\ nnlOOhl AL/INK COMM0N(2) ooonnn 

COMMON RLOCKS: 

OOO~ RLOCKl l~5050 
0004 nLOCK2 OG0016 

EXTERNAL REFERENCES (ALOCK, NAMEl 

nOO<; 
nOOn 
0007 
oOln 
0011 
OOl~ 

001:1 
n014 
oOls 
oOlh 
0017 
o02n 
0021 
n02~ 
002:1 
n024 
002" 
n02n 
0027 
on30 
0031 
003;> 
n03:1 
n03u 
003<; 
003 ... 
n037 

PMPHEC 
AELT 
qORAG 
REFRIG 
SILO 
P~~PCNT 
RUCKET 
nHYERR 
ScREWR 
SCRFEN 
pEACTR 
AGITOR 
HAMMER 
RAbGMA 
FVPFLM 
EVPSPR 
<:;HAHP 
ROlLER 
CONDEN 
SCALE 
MATER 
NRDC$ 
NIO~$ 
'·.IPKT$ 
tHOU 
NEXP6$ 
NEKR3$ 

STORAGE AS~IGNME."T (AIOCK. TYpE. RFlilTTVF 'OCATTON. NAMF) 

0000 nO(l()46 lr)OnF on no nnnnc;~ Iunl~ ell) n 0 nnno73 1on;>F 
nOOo n0 0302 H,u')F nnao onn1,3 )un6~ nonn non3;>4 Inn7F 
nOo 1 n0 0722 lrJIL O'lalJ orI04.,1 IUIOF :Jnno non41;> IOIIF 
0000 nOn445 lfj14F onao n(ln4<;f> I U I ')~ ;)000 non467 IOlhF 
nnoo OOn~11 lrJ 19F on ~1I Oon7<;7 IU;:>L oono '10n,);:>2 In;>nF 
nnon nOn~~5 102~F ann] OOIOu;:> I U3L (11) f' 0 nll(I')66 In:>.nF 
nOon no03')7 lr,3~F anall onn~c;t ILlljt~ no no nOn;>I') I o~n~ 
nnoo nO On:l4 IllF onal onnlnt 11uG noo l noon36 l?;:>G 
nOon 00 0121 .)r,(JnF 0001 n004un ~I')b (lonn n(Jnt77 4;>u~F 

nnnn nnO;>6n 10n3F nnnn nnn271 lnnuF 
0000 nno:n5 10n8F nnoo 1nn370 lonQF 
nnon nnnu23 In12F onoo 110n4,,4 10DF 
noon 000346 1017F ooon 000500 101flF 
oonn nnO'\33 1021F 0000 oon544 10nF 
nnnn nno~77 1031F nnon 000610 In32F 
0000 OOO~33 lO')lF onOI onno~4 106(; 
nnoo nnOl06 2000F nonl 0001,,2 ;>OlG 
nnno Oonl61 4;>4qF oonn noon,,6 "nnnF 
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0001 0014<;0 bGOG 0001 00t5::>5 ,,2;:>G 000 I no::>oOl 727G 0001 n02027 742G 
000~ R n04704 SB 0000 R OOOn~O COOL 0004 R nonoOO COST 0004 R nOOo07 COSTA 
0000 R 00 0027 FISH onoo R OnOOM; G 0000 R 000002 r,ALLON ooon R 000003 GALS 
0000 I 00 0000 I 0003 r 00~7::>0 TA 0000 00n771 TN.JP$ 0000 I 000n17 INST 
nOOO I 0000;>6 .J 0000 000010 LOOP, 0000 I OOOOl2 NA 0000 I 000005 NUM 
0000 R 000n33 PxX 0000 R 0000::>1 ~LDS 0000 R n00031 ,TEAM 0000 R 000004 SUMHP 
nOOO R n0 0 011 TONSG 0000 R oOno::>o VOLD anoo R 00no16 VOLT 0000 R 000023 WATER 
0000 R 00n015 XUQD 0000 R 0000::>5 xLOOPS 0000 R 0000 13 XNA 

"~101 1. 
nnln~ 2* 
nnl04 3", 
".l'ln<; 4* 
nn110 5* 
onlll 6. 
0('.1.1:.'1 7. 
1l1' .11A 8. 
1',:1117 9* 
nn 1.;:> 1 10. 
(11'1.24 11. 
n:1.1.2A 12. 
(\1'13<; 13. 
(\:1t3A 14. 
'1:1140 15. 
(If\141 16* 
11:'114') 17* 
01'147 11:l. 
,\,,1<;0 19* 
0"1">4 20. 
"1') .1')4 21* 
rn1SS 22* 
(> 1' .1 f> 1 23* 
(lnl,,1 24* 
nn.l62 25* 
'1'1 .164 26", 
(1:1164 27,. 
""'165 28. 
01'167 29* 
('1'1.67 30* 
""'167 31,. 
""167 32. 
(\,'11 "7 33* 
nl'l .1 f>7 34. 
!'II't70 35* 
0'1171 36 .. 
,,"q7::> 37", 
n"17:<O 38 .. 
(1n.174 39. 
01'17S 40* 
"".1.7" 41* 
n'1 .177 4? ... 
""::>00 43* 
,,~::>O:<o 44. 
"'1?OS 45* 

1 

2 

10 

111 

SUBROUTINE pRESCKIToNS) 
COMMON/BLOCK1/AA(10n,20),TAclnO,5),RBC100) 
COMMON IBLOCK::>I CoST(7),rOSTAC7) 
DO 1 1=1,7 
COST(I) =O.n 
COSTACI)=O.n 
DO 2 1=1,20 
AAC90ol) =O.n 
AA(gl.I) =o.n 
DO to 1=30,:<03 
BBCI) = BBCT)*O.Ol 

READ III ,BB(40),HR(41),BR(42),BRC43), RRC44) 
FORMATC5E12.<;) 
PRINT 5000 

')OOC FORMATC/8X36H ANTloXTDANT pRICE AND EFFECTIVFNESS 
PRHIT 1001,BR(44) ,RR(43) 

c 

PRIrJT 11)00 
l')!!r, FORMATc/8X3111 ENZvMF PRIrF ANn EFFECTIVENESS) 

PRINT lOOI,RU(41),BRC40) 
1001 FORMAT(/8X8H pRICF =,F5.::>,1::>H rOLLARS/LR"FR.3,:<ORH LR REQUIRFO PF 

CR 10n LA OF pRFSS rAKF ) 
IF(RB(42) .(.;T. n.n) PRINT loo ::> ,B P, (42) 

IDQ2 FOR~AT(/8xFR.::>,SlH PFRCENT OF OISoLvEn pROTFIN PACKAGED AS ReF PA 
CSTE ) 

PRINT 2000 
200G FORMATC1Hl//S<;H DFTATLED EQUI rMENT CO~TS (AI L COsTS TN lOOO.n DOL 

CLARS) ) 
PRINT 31)00 

3000 FORMAT (111AH 
C60H RASE 
COX60H COST 

FQIIIPt-IE~IT TY PF o10X10H CAPACITY,12XQH MATERTAL, 
MATFRTALS LAB e,R IND!RECT MODULE RANGF ,/A 

rO~TS COSTS CO~TS coST + OR _ ) 

C UNLOADING AND STORftGE of FISH 
C 

TONSA=TONS*::>nno ./R.~3 
GALLON= TON~A/C24 •• hn.) 
GALS =GALLO~I.l.:<O 
SUMHI-'= o. 
IA(6501) = n 
IA(6S,2) = l. n 
AA(6S,17)= GALS*3n. 
NUM = TONS/<;nn + 1 
DO 143 1=1 '~1l1 ',1 

143 CALL PMPREC 
IAC6:,,2) = n.n 

00n3 R 000000 AA 
0000 R 000014 ORYSLO 
0000 R 000007 HP 
0000 I 0000~2 IXX 
0000 R 0000;>2 PROD 
0000 R 000001 TO~SA 
0000 R 000024 WATrVp 
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Table 1.-- Continued. 

"rI;;>Of. 
n:'l;;>07 
"'''';;>,0 
(I"I:?I? 
(ln214 
n'l:?lf. 
... ";;>20 
1\(1??1 
'In2;;>? 
n'l;;>?:'> 
""'2?4 
nn:?2,) 
nr;;>?f. 
nn:?27 
...... :?:'>O 
'I":?31 
"I,,:?3? 
n"l:?"'13 
IV':? "'14 
"11'2:'1'1 
!'n:?::I'i 
"I"?3'i 
"I ":?::1 <, 
"";;>:'IF', 
""2"'17 
(1"240 
~:":?41 

l\f1:?4::1 
nn?44 
""2'10 
nr2,)1 
nn:?')? 
I':'l?<;? 
n"l?<;? 
'In:?')? 
":"?"? 
nn2,):'1 
"":?"4 
n,,;;>,,'i 
"I ,,;;> 'iF', 
nn?57 
,,":?60 
"n:?60 
nn:?60 
nn?hO 
nn:?61 
M?6? 
nn2h3 
M:?64 
nn:?6'i 
nn26f. 
nn:?67 
nn;;>70 
0'l:?71 
"In:?7? 
M\:?73 
nl':?74 

46", 
47»-
48", 
49", 
50", 
51", 
5:?* 
53", 
54* 
55", 
56* 
57", 
58. 
59* 
60 • 
61", 
62* 
63* 
64. 
65* 
66* 
67 .. 
68", 
69", 
70", 
71* 
72* 
73", 
74* 
75* 
76* 
77* 
78* 
79* 
80", 
81* 
82", 
83* 
84* 
85* 
86* 
87 .. 
81'1 .. 
89* 
90. 
91* 
92* 
93* 
94* 
95. 
96* 
97* 
98* 
99* 

100* 
101* 
102* 

C 

SUMHP= SUMHP +(A6(F','i.171*.001*1.'i) 
SUMHP= SUMHP +(AA(F','i.171*.001*1.'i) 
IF(TOtJSA.LT.3nOOO.) G=(3nOOO./(24.*60.) 1*15. 
IF(TONSA.GE.30000.) G=(4'i0000./(24.*60.)*1'i. 
IF(TONS.LE.l')O.) AAI7U.lA)= 3F',. 
IF(TONS.GT.150.) A~(7U.lA)= 48. 
AA(7().17)=lnn • 
CALL BELT 
HP = TONS*0.no124 +13.6 
SUMHP = Hp + SUMHp 
AA(4().17)=3n.O*TONS 
IA (40.1) =t1. n 
lA(40.2)=2 
CALL STORAG 
lA(4n.:?)=0 
AA(85.17)=0.5.TON~*~.U 

IA(/~:'.t) =3n 
CALL REFRIG 
SUMHP = SUMHP + 4.7?*AA(AS., 7 1 
lA(7rl ).::1 

C FI SH STORAGE FOR .., DAY, 
C 

AA(7.17)=3.*TO~JS*?ilO".*!.h9/6?4 
CALL SILO 
COST C 1) = I. J 9 
IF(TONS.GE.3nnl Co~TI!)=1 .A8 
COST(:,)=COSTI11 
PRINT 4249. rOSTCll. COSTI") 
COSTA(1)=COSTA(1)+rO,TC1) 
COSTACS)=COSTA(S)+rO,TCS) 

4249 FORMATC/25H HnINF M/IKE-UP+SALT STOR •• lOX .!SH 
1 .Fln.3.3nX.Fl n ."'I) 

C 
C PUMP FOR URINE MIlKF-lJP (~RON7F) 

C 

C 

IA(66d )=1 
AA(66'17)=TON~*3.*?onn.IC?4.*6 n ... 6?4)* .h9*7.7" 
CALL PMPCNT 
IAC66rl )=0 
HP=.OOlO*AAC66.17) 
SlJMHP=SUMHP+HP 

C PUMP FOR WATER INTo ~RTNF MAKF-UP 
C 

AA(66.l7)=AAlh6.'7l*.917 
IA(66.!)=0 
CAl L PMPCNT 
HP=.OnlO*AAC6h.17) 
SUMHP=SUMHP+HP 
LOOPS=O.O 
LOOPS=LOOPS+ .... 

TONSG=TONS/?4. 
AAC71rl8,= TONSG 
/lAC7!.17)= ;>n. 
CALL RUCKET 
HP = TONS .. O.nnIOh 



Table 1.- - Continued . 

""27 5 103. SUMHP = HP + SUMHp 
0('12 75 1 0 4 . C 
0"? 7 5 lOS. C FISH COOKERS AND ScREW PRFSS 
111'127 5 106* C 
""27 1'> 107. AA(9tr16 ) = 0.2*TnNc; 
'In277 10 A* AA(91 . 10)=TONS+AA(Ql.t6) 
",,300 1 09. IF (TONS • GT. 4')01 ~IA= (TnNS/2'iO) +1 • 
(1,,30;> 110. IF (TONS .LF. 4')01 NA=(TONS/I00) +1. 
(1,,304 111. 00 3 1=1 . NA 
01'130 7 112* [3B(2)=2.1 
""310 11 3* XNII = NA 
On311 114* IA(21.51=4 
'1:'1312 l iS. AA(2t.17)=TONS/XNA 
'1'1313 116* CALL LJRYERR 
"0313 117. C PUI~P TO PRESS 
'10314 1Vl* IIA(66'17)=AAI9'.101*'0.*2000./(24.*8.3~*60.) 
nt'315 119* IA(66.1l=:J 
""311'> 120,,- CALL PMPCNT 
t'I~317 12100 HP=.O:Jl*AA(6f>.,7) 
01"320 122. SLJMHp=HP+SUMHP 
nl'321 123. IA(t7.5)=3 
(\:'1322 124. 8B(2)=2.6 
01'323 125* IF(TONS .GT. u50) AA(17.,7)= 21. 
(\:'1325 126. 1F(TONS .GT. 450) AA(17.t8)= 16. 
on3::>7 127. IF(TONS .LE. 450) AA(17018)= 12. 
'1n331 128* 1F(TONS .LE. 450) AA(17.17)= 15. 

00 1\(\333 129* CALL SCREWR ,..... 
011334 130. 1F(TONS .GT. 450) AA(51.,7)= 10.0 
(1)33,:, 13h IF(TONS .LE. 450) AA(51,,7)= 4.0 
I1n340 132. CALL SCREEN 
(1n341 133* 3 CO NTINUE 
(1 ,')343 134* ORYSLD=(.8*BR(,2)+.9u*BA(31))*TONS 
'1n344 135* XLI0D=(BA(301+RB(3,)+.06*RR(311+.?*BB(3?1)*TONS+AA(91.16) 
110345 136* AA(90.16)=2.R6*DRyc;Ln 
(1n345 137* C 
nn345 138* C FISH DIGESTION AND SCRFENTNG 
on345 139* C 
110345 140. C 
I1n345 141. C SCREW CONVEYOR 
!1n345 142* C 
on341'> 143* AA(17018)=6 
(1('1347 14u* AA(17017)=20 
'I'I3S0 145* IA<17.5)=1 
nn3s1 146. CALL SCREWR 
(ln352 147* AA(90.18)=AAI91.101-AA(90.t6) 
I'n3S3 148* AA(90.5)=TONS*RB(3n)*1397. /500.) 
I'n3S4 149* AA(7.17)=27.u*AA(9n.,':')*5n. 
on355 150* CALL SILO 
on3sI'> 151* AA(9t.17)=AAc91.tO\-AA(90.t6)-IIA(90'5) 
on3SI'> 152* C PUMP FOR wATER AND SLlmGF 
nn3S7 153* AA(66.17)=AA(91.,7\*::>OOO.*30./(24.*60.*A.331 
(11'\360 154* 1A(66.1I=0 
(1n361 155* CALL PMPCNT 
(1n3f,2 156* HP=.nnl*AA(6':'.171 
l'o3f,3 157* SUMHp=HP+SUMHP 
(1n3':'4 15fh· AA(90.15)=AAc9n.t61*. OOA4 
00365 159* AA(90.13)=(BR(30)+RBC31)+RR(32))* TONs*.OOOl 
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",,31'>1'> 160. 
('1,0367 161»-
1\,,370 162* 
nn370 163* 
on371 164. 
"n372 165. 
.,n373 166* 
nl'l374 167* 
(1n375 168. 
"1'377 169", 
(11'401 170. 
"n403 17h 
n040S 172* 
.,n40n 173* 
1'''407 174* 
1'0410 175,.. 
on411 176* 
nn4):> 177. 
(1n4)3 178* 
"1'414 179* 
"n415 180* 
"n41n 18h 
n,"I4) 7 182* 
"1'1420 183* 
"1'421 184* 
nn4:>2 185. 
nn4:>4 186,.. 
I\n4:>1'> 187* 
11<14"'0 18El,.. 
"n4..,2 189* 
n(l4..,4 190. 
IIn4:'15 191* 
on4:'1n 192. 
n(l437 193. 
I\n440 194. 
(ln441 195", 
nn44.? 196. 
iin443 197. 
n,,444 19E1* 
n0444 199* 
nn444 200. 
nn444 20t. 
nn44S 202. 
nn44h 203. 
on44n 204. 
nn44h 205. 
nn447 206. 
IIn447 207* 
nn447 208* 
(1n447 209* 
O,,4S0 210* 
I1n4S1 211* 
",,4S:> 21:>* 
nn4s3 213* 
"n4S4 214* 
nn4<,5 215* 
nn4Sh 211',. 

101 

102 

lOS 
C 

AAC90'17)=TON~*0.0:>2 
AAC90,12)=AAC90,11'>1·RA(40)/l00.0 
AAC91,1)=AACqn.16)+AA(90,17)+AAC9n,1e:;)+AAC90,12)+AAC91,17)+AA(90,1 

C3) 
VOLT=AA(91'1)*200n/cA.33*4.8) 
AAC51,2) =2.n 
AACe:;l.o17) = :>.0 
AAC49,17)=VnLT/.., 
IFCAAC49,17) .LT. InOUO) AA(7..,,17) = AA(49,)7)*O.005 
IFCAAC49tl71 .LT. 11"000) GO TO 101 
IFC !lA(49,17) .(n. 10UOO) AAC73,17) = e:;0. 
IF(!lAC49,17, .GT. 1nOUO) AA(40,17)=10000 
CALL REACTR 
CALL !lGITOR 
CALL SCREEN 
CALL REACTR 
CALL AGITOR 
CALL SCREEN 
CALL REACTR 
CALL AGITOR 
CALL SCREEN 
INST = 3 
HP = 3*AA(7",.,7) 
SUMHP = HP + SU~Hp 
VOLD =VOLT -AAC49.17).:'I 
IFCVOLD .LT. sOO) Go TO 103 
IFCVOLD .LT. 1000n) AA(lIq.17)=VOLD 
IFC!lA(49017, .LTo 11"0UO) AA(7'ol7) = AA(49ol7)*0.005 
IFCVOLD .GT. 1000n) AA(4Q,17)=10000 
IFC AA(49.17) .GT. 10UOO) AA(73017) = 50. 
CALL REACTR 
CALL AGITOR 
CALL SCREEN 
INST = INST + 1 
VOLD = VOLD -AA(4Q,,7) 
HP = AA(73'17) 
SUMHP = Hp + SUMHp 
GO TO 102 
CONTINUf 

C AUI~ FEED STREAM 
C 

c 

AB(2)=I. 
SLDS= C ( C e:;5 . I hh7. ) "RB ( :'11) ) + ( C 6El . 11 4e:;. ) *I>,R ( 32) 1+( ( 1 n3. ISOO. ) *' C 11.1. I 1 0 

C3.).AU(30» )*ToNS+, C:>0./11:>.)*(AA(QO,1?)+!lACQn,1:'1)+AA(QO.1C:;)+AA(90 
1,17) )*C68.l1ue:;.» 
AAC9t'2)=(34n./l:'17.).~lDS 

C SCREW CONVEYOR 
C 

AA(17,lB)=6 
AA( 17017)=20 
1A(17,S)=1 
CALL SCREwR 
IAC2,,5)=3 

AA(:>1,17)=A/I( Q1 ,:>,,,,:>.e:; 
CAll DRYFRR 
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nn4S7 
110460 
I'n4f>0 
nl14hO 
on460 
011461 
I'n 1162 
I1n463 
(\I\4h4 
nn4f>5 
nn46f> 
n0467 
fln4f>7 
!1I'l467 
(1n467 
n0467 
011470 
I1n471 
'In472 
110473 
M474 
nfl474 
(ln475 
(ln47f> 
nrl477 
11(1500 
I1n501 
(I"'50~ 

I1n503 
1'1'1503 
nl1503 
nn504 
nn505 
nn50f> 
Mh07 
111'1510 
on511 
nn51~ 
flnS12 
(111512 
on51? 
on513 
(11'514 
on515 
I1n51h 
fln51f> 
I1n517 
fln5?o 
nl1521 
M52~ 

on523 
nl1524 
nn5?4 
nn5?s 
On52f> 
""S,O 
1111531 

217. 
21A. 
219. 
220,. 
22h 
222. 
223. 
224* 
225* 
226* 
227,. 
228* 
229,. 
230,. 
2310" 
232* 
233* 
234,. 
235* 
236,. 
237* 
238. 
239,. 
240* 
241. 
242. 
243. 
244* 
245* 
24f>* 
247", 
248", 
249* 
250* 
251* 
252. 
253. 
254* 
255* 
256. 
257* 
25A* 
259* 
260* 
261* 
262* 
263* 
264,. 
265* 
26f,,. 
267* 
268* 
269* 
270* 
27h 
272* 
273,. 

C 

AA(90,3)=1.115*Sl . D~ 

AA(91,t2)=AA(91'~\-AA(90.3) 

C BAGGING MACHINE ANn HAMMFR MIl L FOR BONE FEEn 
C 

C 
C 

AA(75,17)=AA/90,3)*2000.1/24.*60.*25.) 
IA(75,2)=0 
lA(7501)=0 
AA(18,17)=AA/90,3)/2u. 
CALL HAMMER 
CALL I3AGGMA 
AA(75,5)=AA(75.17) 

C DIGESTED SOLIDS STREAM 
C 

AA(91,3) =AA(91,1\-AA(91.?) 
AA(40,17) = AA(91.3\*200n/(A.33*24) 

lA(4001)=1 
CALL STORAG 
IA(4001) = 11 

C PUMPS BEFORE AND AFTER HoLD TANK 

C 

IA(66,1)=0 
AA(66,17)=AA/4n,171*,0./6n. 
CALL PMPCNT 
CALL PMPCNT 
SlJMHp=SUMrlP+::>.*.001*AA(66.17) 
AA(91,6)=AA(Q1,3) 
PROD=(((612./f>f>7.)~BR(31)l+((8Q./I03.)*(103./500.)*BB/ 30»+((77./1 

C45.)*un(32»\*T0NS+(/?U./112.)*(AAI90,12l+AA(90,13)+AA(90,15)+AA(9 
10, t 7) ) * (77./145. ) l 

WATER=AA(91 "l-PROn 
WATEVP =WATrR-PR0n 
Hp=0.01*AA(Q1,3)*::>Ono./(A.33*~4.1 
SUMHP =Hp+ SUMHP 
AA(91,13)=WIITEVP 
AA(31,17)=AA(91,1,),.::>UOO./(24 .*?5 ) 
CALL EVpFLM 

C HOLD TA NK FOR OI~~STED SoLIDS 
C 

AA(91,71=2.*PROf) 
AAI4Q,1 7 1=AA/91,71*2nnU.I/A.33*24.1 
111(4001 )=0 
CIILL STORAG 

C PUMP AFTER WIPED FILM FVAPORAT OR 
AII(66,171=AA/4n,17\*,n./6n 
IA(6f>,1)=0 
CALL PMPCNT 
HP=.n01*AA(6h,171 
SIJMHp=HP+SUMHP 
AA(90,61=AA(ol.7l*RnI42)*.01 

C PUMP HEFOHE CANNTN~ MArHTNE 
AA(6f>,t7)=AA/90,n)*2nnu.*30./( R.33*?4.*60.) 
IF(BB(42) .GT.n.Ol rAI L PMpCNT 
HP=.OOt*AAI6h.171 
SUMHp=HP+SUMHP 
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I\n5~2 

!1nS~~ 

nn534 
nn5~S 

nn5~7 

on5uo 
00541 
011542 
onS43 
onS44 
on544 
On54S 
on54h 
IInS47 
onSso 
MISS1 
nnS52 
0,553 
onS54 
on5<;S 
·'1I1S5h 
on5('0 
on5hO 
on5('0 
'111560 
OflS61 
on5(':::> 
on5h3 
n,5h3 
0'l5h4 
0'15('5 
"n566 
"oS67 
on570 
00571 
OnS72 
I1n573 
""S74 
O!'lS7<; 
onS7h 
11'1577 
onf>O:::> 
n. 11 hrl 3 

onnOS 
"nnOn 
onnfl6 
(lof>()7 
"''In 1 0 
0('\611 
Onf>l:::> 
IIn613 
IIn614 
Oflf>lS 
IIn61n 
onf>17 
"nf>?O 
nnf> 21 

274. 
275. 
276. 
277. 
278* 
279* 
280. 
28b 
282. 
283* 
284. 
285* 
286* 
287* 
288* 
289. 
290. 
29b 
292. 
293. 
294* 
29S. 
296* 
297* 
29B. 
299* 
300. 
30b 
302. 
303* 
304. 
305. 
306* 
307. 
308. 
309. 
310. 
311. 
312* 
313* 
314. 
315. 
31(,* 
317. 
311\* 
319* 
320. 
321. 
322. 
323. 
324. 
325* 
326* 
327. 
328* 
329* 
330* 

AA(75,17)=AA(90,61·:::>oOo.n/(8.~3*24.0*60.0*5.() 
IA(7S,ll=1.0 
1A(7S,2)=2.0 

IF(Bfj(42) .r,T. O.n) cALL RAGG~A 
AA(75,4)=AA(7S.171 
IA(7S,1I=0.0 
IA(7S,2)=0.0 

AA(75,41=AAr75,41*6n.*24. 
AA(91,91=AAr91.71-AA(90,f,1 

AA(90,7)=AA(Q1,91/(2.*.9S1 
C PUMP BEFORE SPRAy nRYER 

AA(6(,'17)=AAr9n,7)*2nOU.*~O./(P.33*60.*24.) 
IA(6("l)=0 

C 

CALL PMPCNT 
HP=.OOl*AA(6n.,71 
SUMHP=HP+SUMHP 

AA(91,141=AA(Q1,91-AA(90.7 ) 
AA(30,17)=AA(91,14)*:::>UOO.o/24.0 
CALL EVPSPR 

AA(7S.t7)=(AA(75.17)+AA(7<;,5».60.*24. 
IF(BI:;(42) .1 T. IOn) CALL AAGG~' A 

AA(7S,17l=AAr75,171*ho.*2u. 

C FISH OIL STREAM 
C 

AA(4n,17)=AA(90,lAI*:::>nUO/(I\.~3*24) 
IA(40,l) = n 

CALL STORAG 
C PUMPS AFTER SCREFN AND BFFORE CENTPIFIJGE 

AA(66'171=AA(4n.171*~n./6n. 
IA (66,1) =0 
CALL PMPCNT 
CALL PMPCNT 
HP=.nOl*AA(6h,,7) 
SUMHp=I~P+SUMHP 
SIJMHp=HP+SUMHP 

AA(Q1,41 = ,.,*AA(9~,5) 
HP = 0.Ol*AA(qO,lA).:::>UOO.O/(8.3~*24.01 
SUMHP =HP+SIIMHP 
NUM = HP/?O. +1 
DO 40 l=l,NIIM 

AA(5;:>,17)=20. 
40 CALL SHARP 

AA(40,17) = AA(q1.41.2nOn/(A.~3*?4) 
CAl L STORAG 

C PUMP fjEFO~E AND AFTER HOlD TANK 
AA(66'171=AAr40'171*~n./6n. 
IA(60' U=O 
CALL PMPCNT 
CALL PMPCf'iT 
HP=.n01*AAroh.,71 
SIJMHp=HP+SUMHP 
SIJMHp=HP+SUMHP 

HP = O.n25*AA(91.u).:::>OOO.n/(8.33.24.0) 
SUMHP =HP+SIIMHP 
NUM= HP/2U. +1 
DO 30 I=l . NIIM 
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n0624 33h 
fln625 332. 
'10625 333. 
"n625 334. 
nn6?5 335* 
'1"h27 336* 
nn63n 337. 
n~6",1 338. 
n0632 339. 
'1nh:'>3 340. 
nn6:'>4 341. 
'106"', 342. 
nnn~5 343. 
""6 ... 5 344. 
nOh3, 345* 
nOh3n 346. 
"06"'n 347* 
n'ln"'7 348* 
nOn4n 349. 
nnn4n 350,. 
0"n40 351. 
"On4n 35?oO 
no641 353* 
"n64? 354* 
onn43 355. 
""n47 356* 
nnh47 357* 
n'ln"in 35AoO 
'1f'h<;1 359. 
nf'n"il 360* 
n"n,,>1 361. 
n"hSl 36?* 
nnh<;? 363* 
'1l'h"i3 364. 
nnh<;4 36'>. 
nf'h"i<; 3611. 
o"h'>h 367. 
"Oh"'7 36A. 
'10nnn 369. 
'10Anl 370. 
"'1h61 371-
"nhAI :J7? 
n'1hhl .nJ. 
nnAh2 374. 
(In A 1'>-' 375_ 
n''t,fi4 37,,_ 
nnhOC; 377. 
oob;,,, 378. 
t'oM,7 379. 
f'nh70 380. 
nrtf,71 381 ,. 
n/'lh72 38;>. 
"n,,73 383,. 
"'1"'711 384. 
nrtf,7" 38') 
('In"'71> J8£>. 
n/'lh77 387 ,. 

AA (52,17) =?O. 0 
30 CALL SHARP 

C 
C FISH OIL STORAGE (15 DAYS) 
C 

C 

AA(4n.17)=AA(9n."i).2nOO./A.33*15. 
IA(4D.1l =O.n 
CALL STORAG 
AA(66.17)=AA(QO.51* ... n.n*?OOo.n/(8.33oO?4*60) 
SUMHP= SUMHp+(AA(,,6.17)oOn.001) 
IA (66.1) =1 
CALL PMPCNT 

C SUMMATION 0F STEAM.WAT.R AND .1 ECTRICITY 
C 

C 

AA(91.15)=(AA(91.,11+AA(QI,12)+AA(9,.,3)+AA(Ql.,4»*I.05 + 
C 1.05*(AA(91.16) +AAr91.1A) +AA(91.19» 

AA(27.17)=AA(91.1<;)*?OOO.0/24 
CALL UOILER 

C BOILER WATER TREAT MENT 
C 

c 

COST(l)=1.uOn 
COST(5)=COSTrl1 
PRINT 4242.CnST(1 ).CnST(51 

4242 FORMAT(/25H BOILED wA TFR TREATMENT ,lOX 'ISH 
1 .F,n.3.3nX.FI0 .... ) 

COSTA(<;)=COSTA(5)+rOST(5) 
COSTA(I)=COSTArl)+rOST(I) 

C FUEL OIL STORAGE (15 DAYS) 
C 

C 

IA(4(1.1 )=2 
AA(4n.17)=AAr?7.,71/R.33oO;>4.oO.nOI2.15. 
CALL STORAG 
AA(66.1)=O 
AA(66.17)=30.*AA(4n,,7)/(1"i.o06r.) 
CALL PMPCNT 
HP= .n Ol0*AA(Ah.17) 
SUMHP=SUMHP+HP 

C SFA WATER PUMPS 
C 

dOH 

A A ( q n. 1 0 ) = 4 • * I" 3",* r A II (91 • , "' ) + A A ( 91 • 14 ) + A A ( 91 • 1 8) + II A ( 91 • 19) 1 * 1 • ? 
AA(66.17)=AA(qO.l~)*?OnO.n/(A.33oO?4.6n*n.066) 

lA(66., )=\ 
lA(6(,.4)=2 
CALL PMPCNT 
IA(66.4)=0 
lA(66.\1=0 
SU~HP = SUM~P+(AAr6n.171 •• 0nl_l.<;) 
AA(qn.91 =1.1*(",.TO~S+AArQO.l"iI/.\5 +0.I*AA(91.4)+AArol.16)1 
XLOOP~=LOOPS+18.+3.·TNST+NA 

COST(I )=XLOnPS .AA(,nO.11 
COST(<jI=COST(l) 
COSTAel) = COSTAr\) + CO~TC11 

CO~TA(51=COSTAr<;1 + CnSTC<;1 
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Table I. -- Continued. 

on700 
nn704 
1'I"7n4 
on70S 
nn7nF, 
(\(1707 
I1n710 
111'711 
I1n71~ 

(11'1713 
0(1714 
on71S 
01l71F, 
nr1717 
n1\7::> 0 
on7::>4 
110724 
n'l725 
01'1733 
n"7"'4 
I1n7?1S 
11(1735 
o 1'\ 7?1,) 
01\735 
or7?1f, 
n07?17 
110740 
"1'741 
M'744 
00745 
1''1747 
('107')0 
nn753 
0(1754 
01\7S7 
nn7f>O 
nl\7n3 
nn7n4 
nn7f>7 
n'l770 
nn773 
00774 
01'1777 
nl000 
n,U03 
01004 
111007 
nl 01 0 
nl013 
01014 
(\1017 
01020 
11102;3 
01021J 
01027 
010?lO 
010:'13 

388* 
389* 
390* 
391", 
392", 
393,.. 
394", 
395* 
396", 
397* 
398* 
399* 
400,.. 
401* 
402* 
403", 
404", 
405. 
406* 
407", 
408* 
409* 
410", 
41h 
41~* 
413,.. 
414,.. 
415* 
416* 
417,.. 
418,. 
419* 
420. 
421* 
422,,-
423,.. 
424,,-
425", 
426* 
427", 
428* 
429* 
430", 
431* 
432* 
433* 
434 ", 
435. 
436* 
437* 
43R* 
439* 
440* 
441* 
44~* 
443* 
444* 

C 

PRINT 1050 r.OSTC11.rOSTC~1 
1050 FORMATCI 2sH CoNTRnL INSTRUMENTATION. loX .15H .10H 

1 .Fl0.3.3nX.FI0.:'I) 
AAC8.17) = TONS 
CALL CONDEN 
AAC72.17) = 11'1. 
CALL SCALE 
CALL SCALE 
CALL SCALE 

CALL SCALE 
COST(1)=AArtoo.::>1 

COST(5)=COSTC1) 
COSTA(1)=CO~Trl) + COSTA(1) 
COSTACS)=CO~TAC'») + COSTr'») 
PRINT 10S1. COST(1).CO~Trs) 

1051 FORMATCI 25H PAYLOaDFR ANn FORK LIFT. loX .ISH .10H 
1 .F,0.3.3nX.FI0.3) 

PRINT 1041.rCnSTArJ,.J=I.6) 
1341 FORMAT(/125H TOTAl roSTS .3')x6Fl0.3) 

COSTA(7)=O.n::>*COSTArl) 
AAClnO.l0)=rOSTAC~) 

C MATERIAL tiALLANCF TNFOpMATION pRINTOIJT. ALL STREAMS HERE TN LB/HR 
C 

AAC90.2)= SIIM'-lP* .7U57 * ::>4. 
AAC90.10)=AArgO.l01*::>OUo./124.*8.33) 
CALL r>1ATERCTnNS) 

DO 50 1=1,20 
AACgn.I)=AAr90,I)*2nOU/2u 

5J AAC91.I)=AAr91,I)*2nnU/2u 
FISH=TONS",2noo/?u 
PRINT t003.FISH 

1:)03 FOR~~ATC/8X2F,H FISH FFD Tn COOvERS .F8.0.7H LB/HR 
PRINT 1004.AAr9t.,6, 

10~4 FORMATC/8X2AH COOKEp~ STFAM .F8.0.7H LB/HR 
PRINT 1005,AAI90,,61 

1D05 FORMATC/8X2AH PRF~S CAKE TO DIGESTERS .F8.0,7H LB/HR 
PRINT 1006,AAC91,,7, 

1006 FORMATC/8X2AH FIS'-l ~OL. TO DIGFSTERS .F8.0,7H LB/HR 
PRHrT t007.AAI90.,?1 

10G7 FORMATC/HX2AH EN2vMF TO nIGESTFR~ ,F8.::>.7H LB/HR 
PRINT 1008.AAr Q O"S1 

1008 FORMATC/8X2AH CAO'-l TO DIr,FSTFrs .FR.::>.7H LB/HR 
PRINT 1017.I\AC90,1 ... ) 

1017 FORMATC/8X26H ANTInXrDANT TO DIGESTERS ,F8.2,7H I R/HR 
PRINT 1033,AAI90,17) 

t033 FORMATC/RX26H ')N NAOfl TO nrGESTFRS .FR.2,7H LH/HR 
PRINT t009,A.191,::>, 

1009 FORMATI/8X2AH FEFn TO ROTARY nRYFR .F8.0.7H LB/HR 
PRINT 1010.AAI91,'?1 

101 0 FORMATI/8X2hH ROT dRy OPYFR STrAM ,FA. 0,7H LR/HR 
PRINT l011.AAr90 .... ) 

1011 FORMATI/8X2F,H BONF ~FED PRODUCT ,F8.0,7H LB/HR 
PRINT 1012'AA(91, ... ) 

1012 FORMATI/8X2AH DIGFSTFR LTAUOR ,F8.0.7H LO/HR 
PRINT 1013.AA(9t,h) 

1013 FORMATII8X2AH FfEn TO FII M EV/IPORAToR ,F8. 0 . 7H LB/HR 
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Table L-- Continued. 

(11034 
r" 0 .~7 
01040 
01041 
01044 
nl045 
",0"0 
"'051 
",052 
"'OSS 
010S6 
010hl 
01 Of,;> 
01065 
n,066 
"1067 
nl072 
111073 
n,07f, 
n,077 
01t02 
01103 
1'11103 
",t04 
1'11107 
1\1UO 
1\ 1111 
nl.ll4 I" 115 
1'11116 
n,121 
1'1112;> 
(11123 
",1;>4 
1\11 ?5 
nl1;>6 
",127 
",130 
n,131 
",13;> 
011:'13 
1\1134 
"'1~s 
nl1~f, 

(ll1~7 

"'140 
'" 141 

445* 
446* 
447* 
448* 
449* 
450* 
451* 
452* 
453* 
454* 
455* 
456* 
457. 
458* 
459", 
460* 
46h 
462* 
463* 
464* 
465* 
466* 
467* 
468* 
469* 
470* 
47h 
472* 
473* 
474* 
475* 
476", 
477. 
478* 
479* 
480* 
48h 
482* 
483* 
484* 
485. 
486* 
487. 
488* 
489* 
490* 
49h 

PRINT 1014,~AC91,,3\ 
1~14 FORMAt(/8X2f,H FILM FVAPORATOR STEAM ,F8.n,7H LB/HR 

COOL =AA(91,1~)*4 
PRINT 1015,rOOL 

lOIs FORMAT(/8x26H FILM FvAPORATOR COOLING ,F8.0,7H.GAL/HR 
PRINT 1016,IIA,91,7) 

1016 FORMAT(/8X2f,H FIS~ pASTE ,FA.n,7H LH/HR 
AA(9n,13)=0.n<i*AAr9,,7)*n.Ol 
PRINT lQ18,IIAC90,f,) 

1018 FORMAT(/Bx2f,H PACKA~FD A~ FISH PASTE ,F8.0,7H LB/HR 
PRINT 1019'IIAC91,Q) 

1~19 FORMAT(/8X2f,H FEEn TO SPRAY FVAPORATOR ,F8.0.7H LB/HR 
PRINT 102u,AAc9t,,41 

1020 FORMAT(/8X2f,H SPRAY FVAPnRATOP STEAM ,F8.n,7H LB/HR 
COOL=4*AA(9,,14) 
PRINT 1021,rOOL 

1021 FORMATl/8X2f,H SPRAY EVAP. COOlING ,F8.n,7H GAL/HR 
PRINT l022,AA(90,7 \ 

1022 FORMAT(/8X2f,H DRY CnNCFNTRATE ,F8.0,7H LB/HR 
PRINT 1023,AAc90,<i) 

1~23 FORMAT(/8X2f,H FIS~ nIL ,F8.n,7H LB/HR ) 
STEAM=IIA(27.17)-AA(Ql,121-AA(Ql,13)-AA(Ql,14)-AA(91,,8)-AA(91,19) 

C-AA(91016) 
PRINT 1030,C;TEAM 

1030 FORMAT (/AX2f,H MI C;rEI ANEOIIS STEAM , F8. O. 7H LB/HR 
AA(90,9)=AAC90,9)/A.33 
PRINT 1031,AAC90.Q) 

1331 FORMAT(/8X2f,H CITy wATER ,F8.0,7H GAL/HR 
AA(90,10)=AAc90,101*;>4./2noO. 

PRINT 1032,AA(90,,01 
1032 FORMAT(/8X2f,H PROrEc;c; WATFR ,F8.0,7H GAL/HR 

AA(9n,l) = AAC27,,71*24*n.Ol1;> 
AA(90,2)= SIIMHP* .711S7 * ;>4. 
AA(9n,3) = AAc90,~)*;>4/2nOO 
AA(90,5) = AAC90,<i)*;>4/2nOO 
AA(9n,6) = AAC90,f,)*;>4/2nOO 
AA(90,7) = AA(90,7)*;>4/2nOO 
IXX =(14.u*CTONS/<iO.0)**.:'Il) +0. 5 
PXX =IXX 
AA(90,8) =I~X",8.0 
AA(90,9) :AA(90,91*;>4 
AA(90,12):AA(9 0 ,l;»",;>4 
AA(9 0 ,13):AA(90,1~)*;>4 
AA(9n,IS):AA(90,1<i)*;>4 

AA(90,17):AAc90,171*;>4 
RETURN 
END 

END nF COMPI LATION: NO DTAr,NOSTTCS. 
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Table L-- Continued. 

~FOR.S HOPPER'HOPPER 
FoR S9A-07/12-11:04 10,) 

SUBROUTINE HOPPER ENTRY POINT 000n7~ 

STORAGE USED: CODEll) 0001001 nATAIOl 0000311 BLANK COMMoN(2) ooOnon 

COMMON RLOCKS: 

0003 RLOCKl OOSOSO 
0004 BLOCK2 000016 

EXTERNAL REFERENCES IBLOCK, NAMEl 

no 05 NEXP6$ 
0006 NPRT$ 
n007 NIOl$ 
0010 NI02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE. REI ATIVE LOCATION. NAME) 

0000 no Oo03 1000F 
n004 R nOOoOo COST 
0000 I 000000 IX 

0001 OOOOuJ 116G 
0004 R 000007 COSTA 
0000 T 000002 J 

0001 oonoSS 12SG 
0000 I 0000 01 I 

Onl01 1. SUBROUTINE HOPPER 
onl03 2. IX = 6 
00104 3. COMMON I~LOCKII AA(lnO.2n),IA(100.S),BB(100) 
onl0S 4. COMMON IBLOCK~I COST(7).COSTA(7) 
onlnn S. COST(l) = COST(1).AA(IX"A) 
nnl07 6. COST(l) = BA(1)*AA(TX.7).AA(IX,17)*.AAIIX,8) 
00110 7. COST(2) = COST(1).AA(IX,,1) 
onl11 8. COST(3) = COST(1).AA(IX,,2) 
on112 9. COST(4) = COST(I).AA(IX,,3) 
00113 10. COST(S) = COST(I) + COST(2) + COST(3) + COST(4) 
on114 11. COST(6) = COST(S).AA(IX,15) 
00 US 12. DO 1 1=1.6 
nn120 13. 1 COSTA(I)=CO~T(I)+cO~TA(I) 
on122 14. PRINT 1000'AAIIX,,7).(CO~T(J),J=1,6) 

0003 R OOOnoo AA 
OOO:'! 003720 IA 

Onl~l 15. 1000 FORMATI/2SH CONICAL HOPPFR ,F10.3,lSH cuBIC FT. ,10H 
00131 16. C SST ,6FtO.:'!) 
on132 17. RETURN 
on133 18. END 

END of COMPILATION: NO DTAr.;NOSTTCS. 

0003 R 004704 BB 
0000 0000~1 INJP$ 
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Table 1.-- Continued. 

QFOR.S SILO.SILO 
FoR S9A-07/12-11:04 co.) 

SUBRoUTI NE SILO ENTRY POINT 00011~ 

STORAGE USED: CODE(1) 0001221 nATACOI no005nl BLANK COMMON(2) 000000 

COMMON RLOCKS: 

0003 RLOCKl 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES cBLOCK, NAME) 

oOOs NEXP6$ 
0006 NPRT$ 
0007 NIOl$ 
0010 NI02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT CBLOCK, TYPE. REI ATIVE LOCATION, NAME) 

0000 00 0003 1000F 
0003 R 00 0000 AA 
0003 I 003720 IA 

0000 0000;:00 1001F 
0003 R 004704 BB 
0000 000040 IN~P~ 

0001 0000 47 120G 
0004 R 000000 COST 
0000 I 000000 IX 

onl01 1. 
nnl03 2. 
nnl04 3. 
nnl05 4. 
onl0n 5* 
nOllO 6", 
00111 7", 
00112 8", 
00113 9* 
on114 10", 
00115 11* 
on11~ 12. 
00117 13. 
00122 14", 
onl;:>4 15", 
00134 16", 

SUBROUTINE SILO 
IX:7 
COMMON/BLOCK1/ AAllnO,20),IA C100,5 ),BBC100) 
COMMON/BLOCK2 / CO~T(7),CoSTA C7) 
IFCIAC7,1) .E0.1) AAC7,11):0.20 
COSTCI): BBll1. AAC7.7)*AAC7,17)**AAC7,A) 
COSTCI): .001* COsTll) 
COST(2) : COST(1)* AAC7,11) 
COST(3): COST(1). AAC7,12) 
COST(4): COST(1)", 4AC7,13) 
COST(5): COST(1)+ r.oSTC;:»+COSTC3) +COST(4) 

COST(6): COST(1)*AACTX,151 
DO 1 I :1,7 

1 COSTACI):COSTCI) + r.OSTACI) 

0001 000063 130G 
0004 R 000007 COSTA 
0000 I 000002 J 

nn144 17* 
00144 18. 

IFCIAC7,1) .E~.O) PRINT 1000 .AAC7,17),CCOSTCI),I:l,h) 
IFIIAC7,1) .E0.1) PRINT 1001,AA(7,17)'(COSTC~),~:1,61 

1000 FORMAT(I 25H STORAr.E BIN ,FI0.3,15H GALLONS X E+03,10H 
1 STEEL ,6FI0.3) 

on145 19", 
on145 20* 

1001 FORMATC/25H REDWOoD STORAGE BIN ,FI0.0,15H cuBIC FEET ,10H 
CREDWOOD .6FI0.3 ) 

on14n 21", RETURN 
on147 22* END 

END of COMPILATION: NO DTAr,NOSTTCS. 

0001 000101 140G 
0000 I 000001 I 
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Table I.-- Continued. 

~FOR.S CONDEN,CONDEN 
FoR ~9A-07/12-11:04 10,) 

SuBROUTINE CONDEN ENTRY POINT 00006~ 

STORAGE usED: CODEIl) 0000711 nATAlol n000311 BLANK COMMON(2) ononon 

COMMON ALOCKS: 

n003 ALOCKI OOSOSO 
0004 RLOCK2 000016 

EXTERNAL REFERENCES IBLOCK. NAMEl 

nOos NEXP6$ 
n006 NPRT$ 
n007 NIOl$ 
nOlO NI02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE LOCATION, NAME) 

0000 no 0 003 1000F 
nn04 R noOoo~ COST 
nO 00 I noD 000 IX 

0001 . nOOo~6 116G 
0004 R 000007 COSTA 
0000 T 000002 .J 

oonl 00n050 12SG 
0000 I 000001 T 

I. 
2* 
3. 
4. 
S* 
6,. 
7* 
8* 
9. 

SUBROUTINE CONDEN 
IX=8 
COMMON/BLOCK 1 I AAtlno.20l.IA(100.5),BA(100) 
COMMON/BLOCK;:>/ CO~T(7).CoSTAI7) 
COST(1)=BBll).AAtA,7).AAtA,,7l •• AAI8,A) 
COST(I) = COSTlt)*o.nOl 
COST(2) = COSTll) * AA'8.11) 
COST(3) = COSTlt) * AAI8.12) 
COST(4) ' = CO~Tlt) * AA(8.,3) 
COSTIS)= CO~T(I)+ Co~T(2l + COST(3) + COST(4) 
COST(6)= COSTtl).AAtA,15l 
DO 1 1= 1,7 

1 COSTA(I) = r.O~TA(T) + CO~TII) 
PRINT 1000, AA(A.17), IrOSTIJ),J=1,6) 

0003 R oOOnOo AA 
0003 003720 IA 

oolnl 
ooln3 
ooln4 
ooloS 
onlnn 
00107 
nollO 
noll 1 
00112 
on113 
00114 
onllS 
00120 
onl;:>2 
On1:H 
On.131 
nn132 
001:'13 

10. 
II. 
12* 
13. 
14. 
lS* 
16* 
17. 
18. 

1000 FORMATI/ 2SH ~CRlJRBFRS ,FI0.3,lSH ToNS PROCESSED,10H 
1 STEEL .6F1n.3) 

RETURN 
END 

END of COMPILATION: NO DTAr,NOSTTCS. 

000:'1 R 004704 BB 
oono 000022 IN.JPS 
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Table 1.-- Continued. 

QFOR.S PULVER,PULVER 
FoR S9A-07/12-11:04 10,) 

SIJBROUTINE PULVER ENTRY POINT 000n7~ 

STORAGE lJSED: CODE(1) OOOlnOI nATAIO) n0003~1 BLANK COMMON(2) ononoo 

cOMMON RLOCKS: 

n003 RLOCKl 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK, NAME) 

0000; NEXP6$ 
0006 I\IPRT$ 
0007 NIOl$ 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE LOCATION, NAME) 

nOOO 000003 1000F 
n004 R noOooo COST 
0000 I 000000 Ix 

0001 000043 117G 
0004 R 000007 COSTA 
0000 T 000002 J 

SUBROUTINE PlJLVER 

0001 000055 12fiG 
0000 000001 I 

COMMON/BLOCKI/ AAl l 0n .20).IA ll00,5 "BBI100) 
COMMON/BLOCK~/ CO~T/7). rOSTA/7) 

IX:ll 

0003 R 000000 AA 
0003 003720 IA 

nol0l 
Onl03 
onl04 
nnlns 
nnlnfi 
0010n 
nnl07 
no110 
onl11 
00112 
00113 
00114 
on1l5 
nn116 
00121 
onl~3 

nnl:'12 
no.t33 

1* 
2* 
3. 
4* 
5. 1000 FORMATI/ 25H PIJLVERI7ER .FI0.3,15H PoUND~/HOUR ,10H 
6* 
7* 
8* 
9* 

10 . 
It. 
12* 
13. 
14* 
15. 
H,* 
17* 
18* 

1 SS .6FI0.3) 
COSTI1,: BBll'*AAITX.7'*AA(IX.17)**AAIIX.8) 

COSTl l ):COSTll)*.nOl 
COST(2': COSTll).AAITX,ll) 
COSTI3,: COSTll'*AAITX,12) 
COST(4): COSTll'*AAltX,13) 
COSTI5,: COSTll)+COSTI2'+rOSTI~)+COSTI4) 
COST(6): COSTI'i)*AAITX,15 1 
DO 1 1:1,6 

1 COSTAII):COSTCI)+COSTAII) 
PRI NT 1000. AA(IX.17).ICO~TIJ'.J:l,b) 
RETURN 
END 

END of COMPILATION: NO DTAr, NOSTT CS. 

0003 R 004704 BB 
0000 OOOO~2 INJP$ 
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Table I.-- Continued. 

~~OR,S SCREWR'SCREWR 
FOR S9A-07/12-11:04 10,) 

SUBRoUTINE SCREWR ENTRY POINT 000?4h 

STORAGE US~D: CODEll) 0002571 nATAIOl noU12~I BLANK COMMON(2) OOunnO 

COMMON RLOCKS: 

0003 BLOCK 1 005050 
0004 ALOCK2 00001E 

EXTERNAL REFERENCES (BLOCK, NAME' 

OOOS NEXP6S 
0006 NPRrs 
0007 NI Ols 
0010 NI02S 
0011 NERR3S 

STORAGE ASSIGNMENT (BLOCK, TYPE. REI ATIVf" IOCATrON, NAME) 

0000 00 0 0'>2 1000F 0000 OOOO?O tOO1F 0000 00no03 10n?F 
nOOl 00 0224 14L 0001 0001,7 t40G oonl 000135 lS0G 
nOOl 000220 206G 0001 0000~6 31L 0003 R nonOOO AA 
n004 R 00 0 007 COSTA 0000 1 OOllonl I 0003 I 00~720 TA 
0000 I no0002 J 

nnl01 I. SUBROUTINE SCREWR 
on103 2. COMMON/BLOCK,1 AA(10n,20).IA(lnO,5),BB(100) 
Mln4 3. COMMON/BLOCK?I Coc;T/7), rOSTA(7) 
nnl05 4. IX=t7 
nnl0f> 5. IF(AAI IX,lB) .LT.6.1' 60 TO :.'\1 
nnl1C 6. AA(17,7) = ?7n. 
00111 7. AA!17,B) = n.BO 
nnl12 B. IFIAA(IX,lB) .LT.t?ll GO TO 31 
00114 9. AA(17,7) = ?90. 
nn115 10. AA(17,B) = n.75 
ooll" 11. IF(AA(IX,lB).LT.t4.1) Go TO :n 
nnl?O 12. AA(17,7) = ",no. 
on121 13. AA(17,B) = n.60 
(1012;> Ilh 31 CONTINUE 
nn123 15. IFIIA(17,5) .FG. ?) AB(2) = 5.0 
nn125 16. IF(IA(17,5).EG.,» RBI;» =5.3 
(10127 17. COST(1)= BBI,).AA(TX,7).AA(IX,,7) •• AA(IX,B) 
nn130 lB. COST(1)=COST(1) •• n01 
on131 19. COST(1)=BB(2).rOSTfll 
nn132 20. COST(2)= COST(1).AAITX,lll 
On133 21. COST(3)= COST(1).AA(TX,121 
on134 22. COST(41= COST(1).AAITX,13l 

0000 
0001 
000"' R 
0000 

000n35 1006F 
000161 162G 
004704 BB 
onOl05 INJPS 

oonl 
0001 
0004 R 
0000 I 

000212 13L 
000201 1746 
000000 COST 
nononO IX 
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Table 1.-- Continued. 

flrll 'I!1 
onl'lli 
onl'17 
IInl4? 
!'In144 
IInl!14 
!'Int!1f, 
Mlt6f, 
(lnt70 
IIn170 
on171 
nn200 
(In;>02 
on203 
n02,2 
on2'2 
110213 
110214 
on215 
(10215 
nn211i 
nn211i 
on217 
nn220 
00221 

23* 
24* 
25* 
26* 
2 7 * 
28* 
29* 
30* 
31* 
32* 
33* 
34* 
35* 
36* 
37* 
38* 
39* 
40* 
41* 
42* 
43* 
44* 
45* 
46* 
47* 

COST(5)= COST(' )+CoST(2)+<.OST('I)+C05T(4) 
COST(6)= C05T(1)*AA(TX,151 
DO 1 1=1,6 

1 COSTA(1)=COST(I)+COSTA(I) 
IF(IA(17,5).E0.~) pRINT 1006. AA(17,'7).(CO~T(JI,J='.6) 
IF(IA(17.5).F~.~) r,o TO 14 
IF(IA( 17.5) .FQ • .,.) PRINT 100;>.AA( Ix, 17), (CO~T!J) ,J=, .6) 
IF(IA(17.5) .FQ • .,.) GO To 14 

1~02 FORMAT(/25H SCREW PRFSS .FI0.0.1~H FEET 
C SST .6Fln.'I) 

PRINT 100D. AA(IX.,7\.(COc;T(J),J=1.6) 
IF(IA(17.5).EQ.2) Go TO '3 
GO TO 14 

13 PRINT 1001.Atd17.17).(COST(J)"J=1.6) 
1001 FORMAT(/ 25H SCREW PRFSS ,FI0.3,1!1H FEET 

1 STEEL .6F10.3) 
14 CONTINUE 

IA(t7.5) = , 
1006 FORMAT(125H PIlLp pRFSS ,FI0.301!1H FFET 

1 STEEL .6Fln.3) 
1000 FORMAT(/ 25H SCREW CoNVFYFR 'Fl0.3'1~H FFET 

1 S5 .6FJn.3) 
88(2)=1. 
RETURN 
END 

END of COMPILATION: NO DTAr.;NOSTTC5. 

dOH 

dOH 

.10H 

dOH 



to ..,. 

Table 1.-- Continued. 

Q~OR.S HAMMER' HAMMER 
FoR S9A-01112-11:04 (0.) 

SIJBROUTI NE HAMMER ENTRY POINT 000107 

STORAGE I~ED: CODEll) 000114; nATA(OI 0000341 BLANK COMMON(2) 000000 

c OMMO N RLOCKS: 

o oo~ RLOCK l 005050 
n0 04 SLO CK 2 0000 16 

EXTERN~L REFERENCES (BLOCK. NAME) 

nOos NEXP6$ 
0006 NPRrs 
0007 NIOl$ 
nOlO NI 02$ 
nOlt NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE LOCATION. NAME) 

nOoo 00 0 003 1000F 
OOO~ R 00 4104 SS 
nOOO n0 0023 INJP$ 

0001 ooc o ~1 121G 
0004 R OUOonO COST 
0000 I OOOOnO IX 

000' 00n011 13nG 
0004 R 000001 COSTA 
0000 I 000002 J 

onlnl 1. SUBROUTINE HAMMER 
nnln:'! 2. COMMON IBLOCK11 AAI'00.2n)'IA(100.SI.BB(100) 
Onln4 3* COMMON IBLOCK?I COST(11,r.OS'TA(11 
nnl05 4. IX = 18 
Onl0h 5. IF(AA(18,11).LT.l.1 r.OSTlll=.S 
nnlln 6* IF(AA(18.11).LT.t.1 r.O TO ? 
M112 1* COSTll) = BA(1).AAITX,1)*AA(IX,11) •• AA(IX,8) 
nnl1:3 8. 2 COST(2)=COST(11·AAIIy.ll) 
nn114 9* COST(3) = COST(11.AA(IX,,2) 
on115 10* COST(4) = COST(11*AA(IX,'3) 
nnlln It. COST(5) = COSTI~1 + COSTI2) + COST(3) + COST(4) 
00111 12* COST(6) = COST(SI.AA(Ix,'5) 
nn120 13* DO 1 1=1,6 
00123 14* 1 COSTA(II=COSTIII+rO~TAIII 
Onl?5 15* PRINT 1000'AA(IX,,11.(CO~TIJ),J=I,61 

nOOl 000n34 2l 
0000 I oOOnOl I 

on134 16* 1000 FORMATI/25H HAMMER MILL ,Fln.3,lsH TONS PER MR. ,10H 
nOl:'l4 11. C SST ,6FI0.:'!) 
on135 18* RETURN 
nn13h 19* END 

END of COMPILATION: NO DTAr.;NOSTTCS. 

OOO~ R unoooO AA 
0003 On:'l12u IA 



CD 
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Table 1.-- Continued. 

~~OR.S DRYER.DRYER 
FOR S9A-07/12-11:04 10.) 

SUBROUTINE DRYER ENTRY POINT 000n7, 

STORAGE lIsED: CODEll) 0001001 nATAIOI n0003~1 BLANK COMMON(2) OnOooo 

COMMON BLOCKS: 

0003 BLOCK 1 0050~u 
0004 BLOCK2 000016 

EXTERNAL REFERENCES IBLOCK. NAMEl 

ODDS NEXP6$ 
0006 NPRT$ 
0007 NIOl$ 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE, REI ATIVE LOCATrON, NAMEl 

0000 00 0003 1000F 
0004 R 000000 COST 
0000 I 000000 IX 

0001 000043 I11G 
0004 R 0000n7 COSTA 
0000 J 0000n2 J 

SUBROUTINE DRYER 

0001 00n055 12f>G 
0000 000001 I 

COMMO~/BLOCKI/ AAll0n,20',IAI100,Sl,BBI1001 
COMMON/BLOCK?/ COSTI7l,CO~TA( 7) 
IX=19 

0003 R OOOnOO AA 
OOO~ 003120 IA 

nnl0l 
onl0:'l 
00ln4 
nnlnS 
nnlnf> 
oolo€> 
onln7 
MIlO 
00111 
00112 
00113 
onll4 
nn115 
nnll€> 
00121 
00123 
ool~;l 

nnl~3 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

1000 FORMATI/ 25H DRUM nRYER ,FI0,3,lSH 5QUARF FEET .10H 

10. 
11. 
12. 
13. 
14. 
15. 
16_ 
17. 
18. 

1 55 .6FI0.3) 
C05T(ll= BBI,).AA(TX.71.AA(IX.,7l •• AAIIX.8l 

C05Tlll=C05T(ll.,nOl 
COST(2'= C05T(ll.AA(TX,11) 
COSTI3,= COST(I).AAITX.12l 
COST(4)= C05Tlll.AAITX,13) 
C05T(5)= COST(1)+Cn5T(2)+c05T(~l+C05T(4) 
COST(6,= COST(~).AAITX'15) 
DO 1 1=1,6 

1 COSTAII)=COST(J)+cnSTA(I) 
PRINT 1000. AA(Ix,,71.ICO~TIJ).J=1,6) 
KETURN 
END 

END of COMPILATION: NO DTAC:;NOSTTC5. 

0003 R 00471)4 BB 
0000 0000?2 INJp$ 
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Table I.-- Continued. 

QFOR,S DRYERP.DRYERP 
FoR S9A-07/12-11:04 (0,) 

SlJBRoUTINE DRYERP ENTRY POINT 000n7, 

STORAGE USED: CODE(l) 000100l nATACOI nn00331 BLANK COMMON(2) onOnnn 

cOMMON RLOCKS: 

0003 RLOCK1 OOSOSO 
0004 BLOCK2 000016 

EXTERNAL REFERENCES CBLOCK. NAMEl 

0005 NEXP6$ 
000f> NPRT$ 
0007 NIOl$ 
0010 NI02$ 
0011 I\I ERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE lOCATION. NAME) 

nOOO 00 0003 1000F 
0004 R noD 000 COST 
0000 I 00 0000 IX 

0001 000043 117G 
0004 R 000007 COSTA 
0000 r 0000n2 J 

SUBROUTINE DRYERP 

0001 000055 12f>G 
0000 I 000001 J 

COMMON/BLOCKI/ AA(10n.20).IA(1no.S).BBclno) 
COMMON/BLOCK?/ COST(7).CO~TA(7l 
IX=20 

0003 R 000 nOD AA 
0003 003720 IA 

nnlnl 
onl03 
nnl04 
nnlos 
nnlnn 
nnlnf> 
nnl07 
00110 
onl11 
On112 
nnlL~ 
n0114 
00115 
t'lnl1n 
00121 
nn123 
110132 
on133 

1. 
2. 
3. 
4. 
S. 
6. 
7. 
8. 
9. 

1000 FORMAT(/ 2SH PAN DRYFR .FI0.3.1~H SQUARF FEET .10H 

10. 
It. 
12. 
13. 
14. 
lS. 
16. 
17. 
18. 

1 SS .6F10.3) 
COST(l)= BB(1).AA(TX.7).AAClx.17) •• AA(IX.81 

COST(1)=COSTC11 •• nOl 
COST(2)= COST(1).AA(TX.11l 
COST(3)= COST(1).AA(TX.12l 
COST(4)= COST(1).AA(TX.13l 
COST(S)= COST(1)+COSTC2)+r.OST(3)+COST(4) 
COST(6)= COST(5).AA(TX.15l 
DO 1 1=1.6 
COSTA(I)=COSTCI)+COSTA(I) 
PRINT 1000. AAcIX'171.(CO~T(J).J=1.6) 
RETURN 
END 

END of COMPILATION: NO DTAr,NOSTTCS. 

0003 R 004704 BB 
0000 000022 IN~P$ 
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Table L-- Continued. 

QFOR.S ORYERR'ORYERR 
FoR S9A-07/12-11:04 (0.) 

SUBROUTINE DRY ERR ENTRY POINT Ooo~On 

STORAGE IISEO: CODE(l) 0003051 nATA(OI no0153 1 ALANK COMMON(2) oooonn 

COMMON ALOCKS: 

0003 RLOCK2 000016 
0004 RLOCKl 005050 

EXTERNAL REFERENCES (BLOCK. NAMEl 

0005 NEXP6$ 
0006 NPRT$ 
0007 NI 0 1$ 
0010 NI 0 2$ 
OOlt NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE. REI ATIVE lOCATION. NAME) 

0000 no 0052 1000F 0000 0001;:>1 1001F 0000 00006 7 10n3F 
0001 000247 13L 0001 000111 13;:>G 0001 00n261 14L 
nOOl 000176 171G 0001 0002;:>2 203G 0001 00n242 217G 
nOoo 000020 3007F 0000 0000~5 3U08F 0004 R 000000 AA 
n003 R nO Oo07 COSTA 0000 Oooonl I 0004 I 003720 IA 
0000 I 000002 J 

nnl0l 1. SUBROUTINE DRYERR 
00103 2* COMMON/BLOCK;:>/ COST(7),CO~TAC7l 
001n4 3. COMMON/BLOCKI/ AAC10n.20).JA(100,5),BBCI00) 
00105 4. IX=21 
nolnf. S. COSTC1.>= BBCl ).AAITX.7).AACIx,17) •• AAIIX.8) 
n0107 6* COST(1)=COST(1) •• 001 
not 10 7* COST(1)=BBC2l*COSTll1 
n"l11 8. COST(2)= COST(1)*AACTX,11l 
nn112 9* COST(3)= COST(1).AA(TX.12l 
no1l3 10* COST(4)= COST(I).AACTX.13l 
00114 11* COSTCS)= COST(I)+cnSTC2)+rOSTC3)+COSTC4) 
ooUS 12* IFCIAC21,S).GE.6.ANn.IAC;:>1,S).LE.8) R8(2)=3.2.BBC2) 
nn117 13. COST(1)=BBC;:».COSTC1) 
n01;:>0 14* COST(6)= COSTC~).AA(TX'lSl 
no121 lS* DO 1 1=1,6 
00124 16* COSTA(I)=COSTCI)+CnSTACI) 

0000 
0001 
0001 
0004 R 
0000 

On12f> 17* IFCIAC2t,S).EG.6) pRINT 3006.AAI21,17),CCOSTCI),1=1.6) 
nnt36 18* IFCIAI21,S).EQ.7) pRINT 3007.AAI21,17).ICOSTIIl,I=1.6) 
no14f. 19* IFC lAC 21, S) .E~.8) pRINT 3008,AAI21,17),(COSTII),I=1.6) 
f'ln1Sf. 20. IFCIAI21,5).GE.6) GO TO 14 
nnt60 21* 3006 FORMATI/2SH DRYER ,FI0.3,;:>SH AREA(SQ.FEET 

000104 1004F 
000127 142G 
000255 227G 
004704 BB 
000142 INJP$ 

SST 

0001 
0001 
0000 
0003 
0000 

000073 122G 
000145 152G 
000003 3006F 

R 000000 COST 
I 000000 IX 



Table 1.-- Continued. 

nnt6n 22. C ,6rF10.3) ) 
On1F.l 23. 3007 FORMATr/2sH STRIPpER DRYFR ,FI0.3,;>'iH AREArSQ.FEET SST 

OOlF.1 24. C ,6rF10.3) ) 
00162 25. 3008 FORMATr/25H CONDITIoNER ,FIO.3,?SH AREArSQ.FFET SSTT 

nnt6? 26. C ,6rF10.3l) 
00163 27* IFrIAr21,5).FQ.2) (.;0 TO n 
nn16S 28. IFrIAr21,5).E~.~) PRINT lO0~,AArIx't7),(COSTrJ),J=I,6) 
nnns 29. IF(IA(21,5) .F.~. 31 GO TO 14 
Mt77 30. IF(IA(21,5) .FGl. u) PRINT 1004,AA(IX'17),(CO~T(J),J=I,6) 

nn207 :~I1. IF(IA(21,5) .FGl. 4) GO To 14 
nn211 32* 1000 FORMAT(/ 25H ROTARy vACUUM DRYER ,Fln.3,1SH SQUARF FEET ,10H 

01'1211 :.B. 1 SS ,6Fl0.3) 
on212 34. 1003 FORMAT (I 25H STEAM TIIBE DRyER FI0.3,t5H SGlUARF FEET ,10H 

01'1212 35. 1 STEE~ ,6F10.3) 
01'1213 36. 1004 FORMAT(/25H STEAM CooKER ,FI0.0'1'iH SQUARF FEET ,10H 

"n213 37* C SST ,6F10.3) 
"n214 38* PRINT 1000, AArIx.171.(CO~T(J).J=1,6) 
01'1223 39* GO TO 14 
nn2::>4 40* 13 PRINT 1001'AAr2t.171.(CO~T(J).J=1,6) 
M233 41. 1001 FORMAT(/ 25H STEAM CoOKFR ,FIO.3,lSH SQUARF FEET dOH 
"1'1233 42* 1 STEEL ,6Fln.3) 
nn:n4 43* 14 CONTINUE 
"(12."5 44. IA(2.t,5)= 1 
On231'> 45. BB(2)=1. 

<0 
nn237 46. 88(3)=1. 

00 ""240 47. RETURN 
01'1241 48. END 

END of COMPILATION: NO DrAc;NOSTTCS. 
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Table I.-- Continued. 

~FOR.S ROlLER' BOILER 
FoR S9A-07/12-11:04 (0,) 

SUBROUTINE BOILER ENTRY POINT 000,14 

STORAGE \~ED: CODE(l) 0001201 nATA(Ol n000401 BLANK COMMON/2) ononon 

COMMON RLOCKS: 

nOo~ RLOCKI 005050 
0004 RLOCK2 000016 

EXTERNAL REFERENCES (BLOCK, NAMEl 

ODD'> NEXP6$ 
noo(' NPRrs 
0007 NIOlS 
nOlO NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE. REI ATIVE lOCATION, NAME) 

0000 no Oo04 1000F 
0004 R noOooo COST 
nOoo I noOooo IX 

0001 OOOOnO 12~G 
0004 R 000007 COSTA 
0000 J 0000n3 J 

0001 000077 13~G 
0000 I 000002 I 
0000 R oonoOl S 

OnlOl 1. 
nol03 2. 
onl04 3. 
nnln5 4. 
onl0(' 5. 
onl07 6. 
00111 7. 
on.t13 8* 
00.114 9* 
00115 10* 
0011 n It. 
00117 12. 
00120 13. 
on121 14. 
on124 IS. 
00125 16* 
On.127 17. 

SUBROUTINE BOILER 
COMMON/BLOCK11 AA(,00.20).IA(100,5),BB(100) 
COMMON/BLOCK~I COST(7),CO~TA( 7l 
IX=27 
S=AA(27,7) +IO.3*AA(~7'18l) 
IF(AA(27,18).GT.t50.l S= "00. 
IF(AA(27.18).GT.300.l S= "60. 
S=O.OOl*S 
COST(l): S*RB/l)*AAI27.17)**AA(27.8) 
COST(2): COST/l)*AAI~7.11 ~ 
COST(3)= COSTCl)*AAI~7.1~) 
COST(4)= COST(1)*AAC~7.13l 
COST(5)= COSTCl)+CnST/2)+C OST/3)+COSTC4) 
DO 1 1=1.6 
COST(6)= COSTC")*AAC~7.15) 

1 COSTACI) :COSTACI) + COSTII) 
PRINT 1000. AACIX.'7l.ccb~T(J).J:l.6) 

0003 R 000000 AA 
0003 003720 IA 

OoL'In 18. 
0013f> 19. 

1000 FORMAT(/25H BoILEp ,Fln.3,1"H POUND~/HOUR .10H 
1 SS .6FI0.3) 

00.137 20. RETURN 
on140 2t. END 

END of COMPILATION: NO [),A(';NOSTrcS. 

ooo~ R 004704 BB 
0000 OOOO~O INJPS 
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Table 1.-- Continued. 

Q~OR.S EVPSPR.EVPSPR 
~OR ~9A-07/12-11:0~ (0.) 

SUBROUTINE EVPSPR ENTRY POINT 000n70 

STORAGE IISED: CODE(l) 0000701 nATA(OI no00311 BLANK COMMON(2) onOnon 

cOMMON ALOCKS: 

0003 RLOCK2 000016 
0004 BLOCK1 005050 

EXTERNAL REFERENCES (BLOCK. NAMEl 

OOOS NEXp6$ 
0006 NPRT$ 
no07 NIOl$ 
0010 NI02$ 
AOll NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE LOCATION. NAME) 

0000 00 0003 1000F 
nOO~ R noOooo COST 
0000 I 000000 IX 

0001 000040 115G 
0003 R 0000n7 COSTA 
0000 I 000002 J 

0001 000052 12~G 
ouoo I 000001 T 

nnlnl 1. SUBROUTINE FVPSPR 
MI03 2. COMMON /BLOCK2/ COST(7)'''OSTA(7) 
(lnln4 3. COMMON IBLOCKI/ AA(100.2nl.IA(100.Sl.AB(100l 
MI0S 4. IX=30 
0010(, S. COST(l) = BRll).AA(TX.7).AA(IX.17) •• AA(IX,8) 
nnln7 6. COST(2) = COST(1).AA(IX,,1) 
Mll0 7. COST(3) = COST(l).AA(IX,'~) 
onl11 8. COST(4) = COST(1).AA(IX,,3) 
on112 9. COST(S) = COST(i) + COST(2) + COST(3) + COST(~) 
M113 10. COST(6) = COST(Sl.AA(IX"S) 
M1.14 It. DO 1 1=1,6 
Ml17 12. 1 COSTA(I)=CO~T(I)+r.O~TA(Il 
M121 13. PRINT 1000'AA(IX.,71.(CO~T(Jl.J=l,6) 

OOO~ R 000000 AA 
0004 003720 IA 

on130 1~. 1000 FORMAT(/25H SPRAY EVAPORATOR ,FI0.2,lSH LB/HR EVAP. dOH 
onl~O 15. CSST ,6~ln.3) 

on131 16. RETURN 
00132 17. END 

END of COMPILATION: NO DTAi,NOSTTCS. 

0004 R 00~704 BB 
0000 0"0021 INJP$ 



..... 
o ..... 

Tobie 1.-- Continued. 

GFOR.S EVPFLM.EVPFLM 
FoR 59A-07/12-11:0S (0.) 

SUBROUTINE EVPFLM ENTRY POINT 000n67 

STORAGE IJSED: CODE(l) 000073; nATA(OI 00003nl BLANK COMMON(2) ohooon 

COMMON RLOCKS: 

0003 RLOCK2 000016 
0004 BLOCKl OOSOSO 

EXTERNAL REFERENCES (BLOCK. NAMEl 

0005 NEXP6$ 
0006 NPRT$ 
0007 NIOa 
nOlO NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE lOCATION. NAME) 

nOOO no Oo03 1000F 
nOO~ R noOooo COST 
0000 I noD 000 Ix 

0001 0000u4 117G 
0003 R 0000n7 COSTA 
0000 I OOOOnl J 

ouOl oon052 124G 
0000 I 000002 T 

nnlnl 1. SUBROUTINE EVPFLM 
n0103 2. COMMON /BLOCK2/ CoST(7).COSTAI7) 
onln4 3. COMMON /BLOCK1/ AA(100.2n),IA(100,5),BB(100) 
nolOS 4. IX=31 
onl0f, S. COST(l) = BR(I).AA(TX,7).AA(IX.17)**AA(IX,8) 
nnl07 6. COST(2) = COST(t).AA(IX,11) 
onll 0 7. COST(3) = C05T(t).AA(IX,12) 
00111 8. COS1(4) = COST(]).AA(IX,13) 
on112 9. COST(S) = COST(l) + COST(2) + COST(3) + COST(4) 
nn113 10. COST(6) = COST(Sl.AA(IX,15) 
on1l4 Ih PRINT 1000,AAIIX.17I,(CO'T(J).J=1,6) 
IIn123 12* DO 1 1=1,6 
on12h 13. 1 COSTA(Il=COSTII)+rO~TA(11 

0004 R OOOnOO AA 
0004 n03720 IA 

,nn130 14. 1000 FORMAT(/2SH WIPED FTLM EVAPORATOR ,FI0.2.1SH SQUARF FT. .10H 
nn130 lS. CSST ,6FI0.3) 
nn131 16. RETURN 
01'13;> 17. END 

FND of COMPILATION: No DTA!;NOSTTCS. 

0004 R 004704 BB 
0000 0000~1 INJP$ 
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Table I.-- Continued. 

QFOR,S EVPSPR'EVPSPR 
FnR S9A-07/12-11:04 (0,) 

SUBROUTINE EVPSPR ENTRY POINT 000n70 

STORAGE IISED: CODE(l) 0000701 nATA(o) 0000311 BLANK COMMON(2) onOnnn 

COMMON RLOCKS: 

nOo~ RLOCK2 000016 
0004 BLOCKl 005050 

EXTERNAL REFERENCES (BLOCK, NAME) 

ooos NEXP6$ 
0006 NPRT$ 
n007 NIOa 
0010 NI02$ 
A011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE. Rfl ATIVE LOCATrON, NAME) 

0000 noOo03 1000F 
noo~ R noOooo COST 
nO 00 I noOooo IX 

0001 OOoouo 115G 
0003 R 000n07 COSTA 
0000 r 0000n2 J 

0001 oon052 124G 
ouoo I 000001 

nnl01 1. SUBROUTINE FVPSPR 
onl03 2. COMMON IBLOCK21 CnST(7),.OSTAf7) 
(10104 3. COMMON IBLOCKll AA(10U,2n),IAtl00,5),RBC100, 
Onl0S 4. IX=30 
onl01'- 5. COST(l) = BR(1).AA(TX,7).AA(IX,17) •• AAC!X,B) 
nol07 6. COST(2) = COST(l).AACIX",) 
00110 7. COST(3) = COST(l).AA(IX,,?) 
00111 a. COST(4) = COST(1).AACIX,,3) 
no112 9. COST(5) = CnST(1) + COSTf?) + COST(3) + COST(4) 
00113 10. COST! 6) = CnST(,).AA(IX",) 
on114 It. DO 1 1=1,6 
00117 12. 1 COSTA(I)=COSTfI)+.OSTA(I) 
00121 13. PRINT 1000,AACIX,,7,,(COST(J).J=1,6) 

0004 R 000000 AA 
0004 n03720 IA 

on130 14. 1000 FORMAT(/25H SPRAY EVAPORATOR ,FI0.2,1,H IB/HR EVAP. dOH 
MBO 15. CSST ,6Fln.3) 
on131 16. RETURN 
00132 17. END 

END of COMPILATION: NO DTAr;NOSTTCS. 

0004 R 004704 8B 
Dono ouOo,l INJP$ 
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Table 1.-- Continued. 

QFOR.S EVPFLM.EVPFLM 
FoR S9A-07/12-11:05 10.) 

SUBROUTINE EVPFLM ENTRY POINT 000n67 

STORAGE USED: CaDEll) D000731 nATAIOl no003nl BLANK COMMON(2) ohonon 

COMMON RLOCKS: 

OOO~ RLOCK2 000016 
0004 BLOCKl 005050 

EXTERNAL REFERENCES IBLOCK. NAME) 

OOO~ NEXP6$ 
0006 NPRT$ 
0007 NIOl$ 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT IBLOCK, TYPE. REI ATIVE lOCATION. NAME) 

0000 no 0003 1000F 
nOO~ R 00 0 000 COST 
0000 I 00 0000 Ix 

0001 000044 117G 
0003 R 000007 COSTA 
0000 J 000001 J 

o~Ol 00n052 124G 
0000 000002 

nnln 1 1. SUBROUTINE EVPFLM 
n0103 2. COMMON /BLOCK2/ COST(7).COSTAI7) 
Onl04 3. COMMON /BLOCK1/ AAll00,2nl,IAI100,5),BBI100) 
nn.1o~ 4. IX=31 
Oolof. 5. COSTll) = BRll)*AAITX,7).AAIIX,17)**AAIIX,8) 
Onl07 6. COST(2) = COSTll).AAIIX,11) 
nOli 0 7. COST(3) = COSTlt).AAIIX.12) 
nol11 8. COS1(4) = COSTll).AAIIX,13) 
00112 9. COST(5) = COSTll) + COSTI2) + COST(3) + COST(4) 
no.l13 10. COST(6) = COST(5).AAIIX,15) 
nn114 It. PRINT 1000, AA 1 IX. 17,. ICO,T I J) • J=l ,6) 
00123 12. DO 1 1=1,6 
00.121'. 13. 1 COSTAII)=COSTIII+rO,TAII) 

0004 R nOOnOo AA 
0004 003720 IA 

,onl~o 14. 10ao FORMATI/25H WIPED FrLM EVAPORATOR ,FIo.2,1~H SQUARF FT. .10H 
on130 15. CSST ,6F10.3) 
00131 16. RETURN 
0"1~~ 17. END 

FND of COMPILATION: NO DTAr.NOSTTCS. 

0004 R 004704 AB 
0000 0000~1 INJp$ 
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Table L-- Continued. 

Q~OR.S STORAG'STORAG 
FOR S9A-07/12-11:05 (0.) 

SUBROUTINE STORAG ENTRY POINT 000177 

STORAGE IISED: CODE(l) 0002041 nATA(OI 0001041 BLANK COMMON(2) ooonoo 

COMMON RLOCKS: 

OOO~ BLOCKl 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

0005 NEXP6$ 
0006 NPRTS 
0007 NIOlS 
0010 NI 02S 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE. REI ATIVE lOCATION. NAME) 

0001 000012 10L 0001 0001:>1 10011 0000 000004 1010F 
0000 00 0 053 1029F 0001 0000F.4 130G 0001 000114 147G 
0001 00 0160 177G 0001 000016 :>OL OOOt 0000 4 1 21L 
0001 000165 30L 0003 R OOOonO AA 0003 R 004704 BA 
0004 R 00 0 007 COSTA 0000 I 0000n2 I 0003 I 00,,720 IA 
0000 I 000003 J 

MIDI 
onl03 
nnl04 
00105 
nnlnn 
onl10 
00111 
on112 
00113 
00114 
On115 
on115 
onl1n 
on121 
00122 
00123 
on124 
on125 
0012n 
on127 
onl~2 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
IS. 
16. 
17. 
18. 
19. 
20. 
2t. 

SUBROUTINE ~TORAG 
COMMON /BLorKll AAC100.2n),IACl00,5),BBel00) 
COMMON /BLOCK:>/ COST(7)"OSTAI7) 
AAI40,17) = AAI40.17).o.nl 
IF IAAI40,17) .GT. In.O) GO TO 10 
IX = ·40 
GO TO 20 

10 IX = 41 
AAI41,17) = AAI40.17) 

20 COSTll) = BRCI).AAITX,7)*AAIIX.17) •• AAIIX,8) 
CAST = COSTll) 

C SST MATERIAL FACTOR = AAc4U.lA)' INDEX = IAI40,U) = 
IFIIAI40,1) - 1) ~1.~2.21 

22 COSTll) = CO~TII).AACIX,'B) 
21 COST(2) = COSTlt).AAIIX"t) 

COST(3) = CAST.AAclx.12) 
COST(4) = COSTlt).AACIX,,~) 
COST(5) = CO~Tll) + COSTe?) + COST(3) + COST(4) 
COST(6) = COST(5)*AAIIX,'~) 
DO 1 1=1,6 

1 COSTAII)=COSTCI)+,O~TAIII 

0000 000021 1011F 0000 0000~6 1028F 
0001 000130 157G 0001 000144 167G 
0001 000151 28L 0001 0001~5 :>9L 
0000 R 000001 CAST 0004 R 000000 COST 
0000 000074 INJPS 0000 I 000000 IX 



Table 1.-- Continued. 

nn1~4 22. AAIIX,17) = AAIIX.171.10n.0 
on1~5 23. IFIIAI40,2) .EQ. 1 ) GO To 29 
on137 24. IFIIAI40,2) .EQ. ::>1 GO To 28 
on141 25. IF IIAI40,l) - 1l10nndOnl,,0no 
nn144 26. 1000 PRINT 1010,AAIIX,17). ICOc;T!J) .J=l,6) 
on.153 27. GO TO 30 
nnlS4 28. 1001 PRINT 1011,AAcIX.,7I,ICOc;TIJ).J=l,6) 
nn1f.3 29. GO TO 30 
on164 30. 29 PRINT 1029,AAcIx.,71.ICOC;TIJ),J=1,6) 
(10173 31. GO TO 30 
00174 32. 28 PRINT 1028,AACIX,,71.tCOc;TIJ).J=l,6) 
nn2n3 33. GO TO 30 
nn2.n4 34. 1010 FORMATI/25H SHOP ~AR. SToRAGE TANK ,Fln.O,15H GALLONS .10H 
nn2n4 35. C STEEL ,6~ln.3) 
nn2nS 36. 1011 FORMATI/25H SHOP ~AR. STORAGE TANK ,F1o.D,15H GALLONS dOH 
on2ns 37. C SST ,6~10.3) 
nn20f. 38. 1028 FORMAT!l25H wATER DIIMP TANK ,FIO.D,1SH GALLONS ,10H 
n02Dn 39. CSTEEL ,6~ln.3) 

nn:?n7 40. 1029 FORMATI/25H Ar.ID c;ToRAGE TANK ,FlO.D,ISH GALLONS dOH 
nn2.07 41»: C SST ,6~10.3) 
nn2.10 42. 30 CONTINUE 
nn2.11 43. RETURN 
M2.1? 44. END 

I-' 
0 

END of COMPILATION: NO DT Ar.NOSTTCS. 
01 
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Table I.-- Continued. 

QFOR.S VESSEL. VESSEL 
FoR ~9A-07/12-11:0S (0.1 

SllBRoUTI NE VESSEL ENTRY POINT 000;>10 

STORAGE USED: COOE(l) 00021S1 nATAco) 00006~' BLANK COMMONC21 000000 

cOMMON ALOCKS: 

0003 ALOCKl OOSOSO 
0004 BLOCK2 000016 

EXTERNAL REFERENCES cBLOCK. NAME) 

oOOS NEXP6$ 
0006 NPRT$ 
0007 NIOl$ 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI AT!VE LOCATION. NAME) 

0000 000004 1000F 0001 000141 144G 0001 0001S7 lSf>G 
0001 000077 3L 0001 0001nS 4L 0001 000163 ~L 
0004 R 000000 COST 0004 p 000nn7 CO~TA 0000 R 000001 F 
nooo 

onlnl 
nnl03 
00104 
01'1105 
nnlOf> 
nol10 
00112 
nn114 
on115 
nn117 
nnl?l 
nn123 
nn124 
on125 
nn12f> 
onl?7 
on130 
nnLH 
onl~2 
nn133 
on134 
nn1~5 
nol~f> 

0000S4 I NJP$ 0000 J 00001'10 IX 0000 R 000002 I) 

I. 

2* 
3. 
4* 
S. 
6. 
7* 
8. 
9* 

10. 
11* 
12. 
13. 
14* 
lS. 
16. 
17. 
18. 
19. 
20* 
21. 
22* 
23* 

SUBROUTINE vESSEL 
COMMON/BLOCK11 AA(100.2n).IAll00.51.ABcl00) 
COMMON/BLoCK21 CoST(71 .rOSTAC7) 
IX=42 
IFCIAC42.3).E G.l) F=AAC4:>.1) 
IFCIAC42.3) .E ~ .?) F =AAc42.2) 
IFCIAC42.31. EG .3) F =AAc42.3) 
ll= AAC42.181**1.f>.AAC4 2 .,Q).0 .13 2 
IFCIAC42.2).EG.I) rOST (1)=.313.U.*0 .Al *BB(1) 
IFCIAC42.2).E ~ .?) rOSTC?)=.2f>0*U**0.7SQ*BBCT) 
IF(IAC42.21.NF.tl r,O TO 3 
AA(42011)= 1.038 
AA(42012)= .Q9? 
AA(42013)= 1.?0 
GO TO 4 

3 AAC42.11) = n.645 
AAC42.121 = 0.61S 
AAC42.131 = 0.916 

4 CONTINUE 
COSTC41= CO~Tcl). AACIx.l~) 
COSTC31= CO~TCl). AACIX.,?) 
COST(2)= CO~TCl)* AACIX.'1) 
COST(l) =CO~T(1).F 

0001 000172 16SG 
OOO~ R 000000 AA 
0000 I 000003 I 

0000 0000?1 2000F 
OOO~ R 004704 BB 
000~ I 00~7?0 IA 
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Table L--·Continued. 

gFOR.S COLUMN, COLUMN 
FoR S9A-07/12-11:05 10.) 

SUBROUTINE COLUMN ENTRY POINT 000,57 

STORAGE lJSED: CODEII) 000163, nATAIO) n00044' BLANK COMMoN(2) 000000 

COMMON RLOCKS: 

OOO~ RLOCK1 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES IBLOCK. NAMEI 

oOOS NEXP6$ 
0006 NPRT$ 
0007 NIOl$ 
0010 NI 02$ 
0011 ~IERR3$ 

STORAGE ASSIGNMENT IBLOCK. TYPE. REI ATIVE LOCATJON. NAME) 

0000 00 0005 1000F 
0004 R 00 0000 COST 

'0000 I 00 0 004 I 

0001 nOOl~O 136G 
0004 R 000007 COSTA 
0003 I 00"7::>0 IA 

onl0l 1. SUBROUTINE COLUMN 

0001 000142 145G 
0000 R 000002 FM 
0000 000034 IN~PS 

onl03 
00104 

2. 
3. 

COMMON/BLOCK1/ AAI,oO.201.IACIOO.5),BBCIOOI 
COMMON/BLOCK;:>/ COST(7),COSTAC7) 

00105 4. IX=43 

0003 R 000000 AA 
0000 R 000001 FS 
0000 I 000000 IX 

oolon 5. 1000 FORMATI/ 2SH DTSTII LATION COLUMN ,F10.3'1~H FEETIHIGHTI .10H 
onlo .. 6. 
onl07 7. 
onll 0 8. 
onl11 9. 
00112 10. 
00114 11. 
nnlln 12. 
001;:>0 13. 
nn122 14. 
on124 15. 
00125 16. 
0012n 17. 
00127 18. 
on130 19. 
001:'11 20. 
001~2 21. 
001~3 22. 
00134 23. 
nn135 24. 

I SS ,6F10.~) 
FS=1.0+ 10.4) •• (1::>4.-Ah(4~'181)/6.) 
FM=AAI43,1) 
FT=O. 
IFIAAI43,2).GT.2.) FT=AAI4~,4) 
IFIAAI43,2).GT.4.) FT=AAI4",~) 
IFIIAI43,3).EQ.;:» FM=o. 
IFIAAI43,171.1 E.4.) AAc43,71=8.3.IAAI43,201 
IFIAAI43,17\.r,E.4.) AAC43,71=AAI43'201.IAA(43,;:>01+4.31 
COSTIII= IAAI43,171 •• AAI4~,811.AAI43'71.BBll 1.IF~+FTI 
COSTI11=COSTI11 •• 00, 
COSTI21= CO~T(11. AAIIx,'1) 
COSTI31= COST(II. AAIIX,,;:>1 
COSTI41= COSTIII. AAIIX,'3) 

COSTI71=0. 
COSTIII: COST(II.(I.+FMI 
COST(5):COSTlll+COSTI21+COST(~I+COSTI41 
COST(6): COSTI11.AA(IX,1~1 
DO 1 1=1'7 

0003 R 004704 AB 
0000 R 000003 FT 
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Table 1.-- Continued. 

QFOR.S REACTR'REACTR 
FoR ~9A-07/t2-11:05 (0.) 

SUBROUTINE REACTR ENTRY POINT 00007? 

STORAGE (ISEO: COOEll) 000077: nATA(Ol n000311 BLANK COMMON(2) ooonoo 

COMMON BLOCKS: 

0003 RLOCKl 005050 
0004 BLOCK 2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

0005 NEXP6$ 
0006 NPRH 
0007 NIOl$ 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE, REI ATIVE LOCATION. NAME) 

0000 000003 iOOOF 
0004 R 00 0000 COST 
0000 I 000000 Ix 

0001 0000u2 116G 
0004 R 000007 COSTA 
0000 T 000002 J 

000) 000054 125G 
0000 I 000001 I 

onlnl 
onl03 
nn)n4 
onl0S 
Onlnft 
onl07 
I1nl10 
nnlt1 
on112 
On.1.13 
On114 
OnllS 
nn.120 
On122 
on131 
on 1:'11 
00132 
on133 

1. 
2. 
3. 
4. 
5. 
6. 
7* 
8. 
9. 

10. 
11. 
12. 
13. 
14* 
15. 
16. 
17. 
18. 

SUBROUTINE REACTR 
COMMON/BLOCK1/AAll0n.20),rAl100,5),BB(100) 
COMMON/BLOCK21 CO~T(7),CoSTAI7) 
IX=49 
COST(l) = BR(1)*AAITX,7).AA(IX,17)**AA(YX,8) 
COST(l) = C05Tll).AA(49,lA) 
COST(2) = C05T(\).AAIIX,11) 
COST(3) = COST(1).AAIIX,,2) 
COST(4) = COSTI\).AA(IX,'3) 
COST(5) = COST(1) + C05T(2) + COST(3) + COST(4) 
COST(6) = COST(S).AA(IX,lS) 
DO 1 1=1,6 

1 COSTA(I)=COSTII)+r.OSTA(I) 
PRINT 100Q'AA(IX,'7l.(CO~T(J).J=1,6) 

1000 FORMAT(/25H JACKETEn REAr.TOR VESSEL ,Fln.O,lSH GALLONS 
CSST ,6F10.3) 

RETURN 
END 

END of COMPILATION: NO 0 T Ar.NOS TT CS. 

0003 R OOOnOo AA 
0003 003120 IA 

dOH 

0003 R 004104 AS 
0000 on0021 INJP$ 
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Table 1.-- Continued. 

QFOR.S GRINDR'GRINDR 
FoR S9A-07/t2-11:05 (0,) 

SUBROUTINE GRINDR ENTRY POINT 000n7~ 

STORAGE lISED: CODE(l) 0000771 nATA(OI 0000311 BLANK COMMON(2) onOnoo 

COMMON ALOCKS: 

0003 ALOCKl 005050 
00Q4 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

n005 NEXP6S 
0006 NPRTS 
0007 NIOlS 
0010 NI 0 2S 
OOll NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE. REI ATIVE lOCATION. NAME) 

0000 no Oo03 1000F 
n004 R 00 0 000 COST 
nOon I noOooo IX 

0001 000042 116G 
0004 R 000007 COSTA 
0000 I 0000n2 .J 

0001 oon054 125G 
0000 I 000001 I 

nnlnl 1. SUBROUTINE GRINDR 
nn103 ~. COM~ON /BLOCKI/ AA(100.2n),IA(100,5),BB(100) 
001n4 3. COMMON /BLOCK~I COST(7)'COSTA(7) 
on1n5 4. IX=50 
OnIOn 5. COST (11 = BA(1)*AA(TX.7)*AA(IX.17)**AAIIX,B) 
noln7 6. COST( 11 = COST(1).AA(50"A) 
onll0 7. COST(2) = COST(1).AA(IX,,1) 
nn t 11 8. COST(3) = COST(l).AA(IX.,~) 
nol1~ 9* COST(4) = COST(l)*AA(IX,,~) 
00113 10* COST(5) = COST<I) + COST(~) + COST(3) + COST(4) 
on114 11* COST(6) = COST(~).AA(IX'lS) 
onll~ 12. DO 1 1=1.6 
on120 13. 1 COSTA(I)=CO~T(I)+rO~TA(11 
ont~? 14* PRINT 1000.AA<IX.,7,. (CO~T(.J) • .J=l.b) 
onl'1 15. 1000 FORMAT(/25H FISH r,RTNDfR 'FI0.3.'5H TONS/HR 
nnn! 16. CSST .6F10.~) 
1101'2 17* RETURN 
n ,"\ 133 18* END 

fND of COMPILATION: NO DrAr,NOSTrcS. 

0003 R OOOnOo AA 
0003 003720 IA 

dOH 

0003 R 004704 BB 
0000 0000~1 INJPS 



I-' 
I-' 
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Table L-- Continued. 

~FOR,S SCREEN'SCREEN 
FoR S9A-07/12-11:05 (0.) 

SUBRoUTINE scREEN ENTRY POINT 000n7? 

STORAGE IlsED: CODE(1) 000077' nATA(O) n00031' BLANK COMMON(2) noonnn 

COMMON RLOCKS: 

0003 RLOCKl 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

0005 NEXP6$ 
0006 NPRrs 
0007 NIOlS 
0010 NI 02$ 
0011 I\IERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. RFI ATIVE LOCATION. NAME) 

0000 00 0003 1000F 
0004 R noOooo COST 
0000 I 000000 IX 

uOOl 000042 116G 
0004 R 000007 COSTA 
0000 J 0000n2 J 

0001 00n054 125G 
0000 noooOl I 

nnl0l 1. SUBROUTINE ~CREEN 
nnl03 2. COMMON IBLOCK11 AA(,nO.2n).IAcl00.5),BBC100, 
nnln4 3. COMMON IBLOCK21 CoST(7).rOSTA(7) 
onlns 4. IX = 51 
onlnn s. COST(l) = BR(I).AA(TX.7).AA(IX.17) •• AA(tX,8) 
onl07 6. COSTll ) = COSTll).AACIX.,B) 
00110 7. COST(2) = CO~T(l).AAIIX.'I) 
nol11 8. COST(3) = COST(1).AA(IX,12) 
00112 9. COST(4) = COST(t).AA(IX.,3) 
00113 10. COST(S) = CO~T(t) + CO~T(2) + COST(3) + COST(4) 
On114 11. COST(6) = COST(5)*AACIX.,~) 
0011.5 12. DO 1 1=1.6 
00120 13. 1 COSTA(I)=COSTCI)+rO~TA(I' 
on122 14. PRINT 1000.AA(IX.,71.(CO,T(J).J=1.6) 

000::'1 R DOOnan AA 
000::'1 003720 IA 

001::'11 15. 1000 FORMAT(/25H VIBRATING SCR[EN 'FI0.3t1"iH SIIRFArE SQ FT •• 10H 
on131 16. C SST .6FI0.::'I) 
on132 17. RETURN 
on 1:'13 18. END 

END of COMPILATION: NO DTAr.NOSTTCS. 

000::'1 R 004704 BB 
0000 0000?1 tNJPS 
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Table I.-- Continued . 

QFOR.S SHARP. SHARP 
FOR S9A-07/t2-11:05 (0.) 

SUBROUTINE SHARP ENTRY POI NT 00007~ 

STORAGE USED: COOE(l) 0001001 nATA(OI 0000331 BLANK COMMON(2) 000000 

cOMMON RLOCKS: 

0003 RLOCKI 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

0005 NEXP6$ 
0006 NPRT$ 
0007 NIOlS 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE LOCATION. NAME) 

0000 no 0 003 1000F 
0004 R 00 0 000 COST 
0000 I 000000 Ix 

0001 000043 116G 
0004 R 000007 COST~ 
0000 J 000002 J 

0001 000055 125G 
0000 I 000001 

1* 
~* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

SUBROUTINE SHARP 
COMMON/BLOCK1/ AA(10 n .20).I A(100, S ),BB(1001 
COMMON/BLOCK~/ COST( 7),CO~TA (7) 
IX:52 
COST(l): ·BB(1)*AA(TX.7)*AA(Ix.17) **AA(IX,81 

COST(1):COST(\I*.001 
COST(2r: COST(\)*AA(TX.l11 
COST(3): COST(1)*AA(TX.12) 
COST(4): COST(1)*AA(TX,131 
COST(5): COST(1)+CnST(2)+COST(3)+COST(4) 
COST(6): COST(5)*AA(TX,151 
DO 1 1:1.6 

1 COSTA(I):COST(I)+COSTA(I) 

0003 R 000 nOD AA 
0003 003720 IA 

onl01 
nnl03 
onl04 
00105 
nnl0(, 
nol07 
00110 
00111 
0011,2 
on113 
00114 
00115 
nn120 
00122 
00131 
00131 
(lol~2 
nn133 

10* 
11* 
12* 
13* 
14* 
IS. 

PRINT 1000. AA(IX.,71.(CO~T(J).J:l,6) 
1000 FORMAT(/25H SHARPI E~ CENTRIFUGE ,FI0.3,lSH HORSEPOWER .10H 

16* 
17* 
18* 

1 55 .6FIO.3) 
RETURN 
END 

END of COMPILATION: NO OTA r,NOSTTCS. 

0003 R 004704 BB 
0000 000022 INJP$ 
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Table 1.-- Continued. 

g~OR,S BOWL,BOWL 
FoR S9A-07/12-11:05 10.) 

SUBROUTINE BOWL ENTRY POINT 000n7~ 

STORAGE IJSED: COOEll) 0001001 nATAIOI 0000331 BLANK COMMON(2) 000000 

cOMMON RLOCKS: 

0003 RLOCKl 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAMEI 

ooos I\IEXP6$ 
0006 I\IPRT$ 
0007 NIOl$ 
0010 NI02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT CBLOCK. TYPE. REI ATIVE LOCATION. NAME) 

0000 00 0003 1000F 
0004 R 00 0 000 COST 
0000 I 000000 IX 

0001 0000u3 116G 
0004 R 00001'17 COSTA 
0000 T 000002 J 

0001 000055 125G 
0000 000001 T 

b. 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

SUBROUTINE BOWL 
COMMON/BLOCK,/ AAC100.20).JA(100.5).BBCI00) 
COMMON/BLOCK::>I COST(7).CO~TA(7) 
IX=53 
COST(l)= BBI,)*AACTX.7)wAA(Ix.,7)**AAIIX.8) 

COST(1)=COST(1)*.n01 
COST(2)= COST(1)*AACTX.l11 
COST(3)= COST(1)*AAITX.121 
COST(4)= COST(1)*AACTX.131 
COST(5)= COSTC1 )+CoST(2)+rOST(~)+COSTC4) 
C05T(6)= COSTC,)*AAITX.15) 
00 1 1=1.6 

1 COSTACI)=COSTCI)+C0STACI) 
PRINT 1000. AA(IX,'71.CCO~TCJ).J=1.6) 

0003 R 000000 AA 
0003 003720 IA 

MI0l 
nn103 
nn104 
nnl0S 
1'11'1101'. 
Onl07 
M110 
nnl11 
1'11'1112 
Ml13 
1'11'1114 
01'1115 
01'11::>0 
M122 
(\nl~l 

01'1131 
onl~2 
1'11'1133 

10* 
11* 
12* 
13* 
14* 
15* 
16* 
17* 
18* 

1000 FORMAT(/25H SoLID B0wL C~NTRIFlJGE .Fl0.3.I~H HoRSEpOWER .10H 
1 55 .6~10.~) 

RETURN 
END 

END of COMPILATION: NO DTAC:;N05TTCS. 

0003 R 004704 BB 
0000 0000:;>2 INJP$ 
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Table 1.-- Continued. 

~FOR.S CNTFGE'CNTFGE 
FOR S9A-07/12-11:0S 10.) 

SUBROUTINE CNTFGE ENTRY POINT 000067 

STORAGE USED: CODEll) 0000741 nATAIOl n0003~I BLANK COMMON(2) ooonon 

COMMON ALOCKS: 

0003 RLOCKl 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES IBLOCK. NAME) 

0005 NEXP6$ 
0006 NPRT$ 
0007 NIOl$ 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT IBLOCK. TYPE. REI ATIVE LOCAT rON. NAME) 

0000 00 0003 1000F 
0004 R 00 0000 COST 
0000 I 000000 Ix 

0001 oooo~7 116G 
0004 R 000007 COSTA 
0000 I 000002 .J 

0001 00no51 125G 
0000 I 000001 

nnl01 1. 
(10103 2. 
00104 3. 
00105 4. 
Ml0n S. 
00107 6. 
onl10 7* 
Ml11 8. 
00112 9. 
on113 10. 
00114 11. 
00115 12. 
00120 13. 
00122 14. 

SUBROUTINE CNTFGE 
COMMON/BLOCK,/ AAll00.20).IA I100.5) .BBI100) 
COMMON/BLOCK?/ CO~T(7). rOST A(7) 
IX=54 
COSTll)= BBll)*AAI54.7).4A(54.17) **AAI54.8) 

COSTll)=COSTll) •• 001 
COST(2)= COSTll). AAI54.,,) 
COST(3)= COSTII)* A4154.,2) 
COST(4)= CO~TII). AA(54,,3) 
COST(S): COSTII) + rOSTI?, + rOST(3)+COST(4) 
COST(6): COST(5). AAIS4.,5) 
DO 1 1=1.6 

1 COSTACI) :COSTIJ) + rOSTAII) 
PRINT 1000. AA(lx.,7l.CCO~TC.J) • .J:l.6) 

0003 R 000000 AA 
OOO~ 003720 IA 

00131 15. 
00131 16. 

1000 FORMATI/25H DISK TYPE CENTRIFUGE .FI0.3.15H HORSEpOWER .10H 
I SS .6Fl0.3) 

(ln132 17* RETURN 
00133 18. END 

END of COMPILATION: NO DTAGNOSTTCS. 

0003 R 004704 RB 
0000 000022 JNJP$ 



...... ...... 
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Table L-- Continued. 

~FOR.S BLENDR'BLENDR 
FoR S9A-07/12-11:05 (0.) 

SUBROUTINE BLENDR ENTRY POINT 000070 

STORAGE usED: CODE(1) 0000751 nATACO) 0000311 BL~NK COMMON(2) ooOnoo 

cOMMON RLOCKS: 

0003 ALOCKl 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

0005 MEXP6S 
0006 NPRrs 
0007 MIOa 
0010 NI 02S 
0011 NERR3S 

STORAGE ASSIGNMENT (BLOCK. TYPE, REI ATIVE lOCATION. NAME) 

oono no Oo03 1000F 
n004 R oOOOOO~ COST 
0000 I 000000 IX 

0001 OOOOuo 115G 
0004 R 0000n7 COSTA 
0000 T 000002 J 

0001 000052 124G 
0000 oonoOl 

onlol 1. SUBROUTINE RLENDR 
onl03 2. COMMON /BLOrK1/ AACl00.2n),IAClOO.5).RBclOO) 
onl04 3. COMMON IBLOCK?/ CoST(7).rOSTAC7) 
onl05 4. IX = 57 
onl06 5. COST(1) = BR(1).AACTX.7).AACIX.17) •• AACIX.8) 
onl07 6. COST(2) = COSTCt).AII(!X.,,) 
onl10 7. COST (3) = COSTCt).AACIX.,?) 
nnl11 8. COST(4) = COST(t).AA(IX.,3) 
On1l2 9. COST(5) = COSTC 11 + COST(?) + COST(3) + COST(4) 
on113 10. COST(6) = COSTC~).AA(IX'I~) 
00114 It. 00 1 1=1,6 
on117 12. 1 COSTACI)=COSTcI)+rOSTACI) 
on121 13. PRINT 1000,AA(IX.,7\.CCOST(J),J=1.6) 

0003 R OOOnOO AA 
000"'> n03720 IA 

onl~O 14. 1000 FORMATC/25H soLIDs ALENDFR .FI0,301~H ClJBIC FT / HR. dOH 
onl~O 15. C SST .6F10.') 
onBl 16. RETURN 
on132 17. END 

END of COMPILATION: NO o T Ar,NOSTT CS. 

0003 R 004704 B8 
Dono 0000?1 INJPf 
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Table 1.-- Contin'ued. 

QFOR,S PMPRFC,PMPREC 
FoR S9A-07/12-11:0~ 10,) 

SilBRoUTINE PMPREC ENTRY POINT 000;>1;> 

STORAGE IISED: CODE(1) 000217; nATAIOl nn01071 BLANK COMMON(2) noonnn 

COMMON RLOCKS: 

nOO:'\ ALOCK1 005050 
0004 RLOCK2 000016 

EXTERNAL REFERENCES I BLO CK, NAMEl 

0005 ALOG 
noon NEXP6$ 
n007 NPRH 
n01n NIOl$ 
0011 NI 0 2$ 
0012 NERR3$ 

STORAGE ASSIGNMENT IBLOCK, TYPE. REI ATlVE 10CATJ ON , NAME) 

0000 no Oo05 1000F OOOU OOOO?2 10n1F 0000 oon037 10n2F 
nOOl OoOOnO 12L 
nOOl 000144 155G 
000:'\ R noOoOO AA 
nnon R noOooo EXP 
nOoo I 000004 J 

nntn1 
nntn3 
nnln4 
nnlnc; 
nnl0n 
nntn7 
"n.tl0 
nnl11 
nn 1 1:'1 
on t14 
""117 
nl1t20 
"nt21 
Mt22 
""1?3 
""t24 
""1.?S 
nn l ?A 
"1'127 

""':'\? 

1>. 
2* 
3* 
4* 
5* 
6. 
7* 
8* 
9* 

10", 
II. 
12* 
13 .. 
14* 
15. 
16* 
17* 
18* 
19. 
20. 

10 

11 
12 

0001 0001n3 130G 0001 000135 14L 
ooo.t 0002"0 16L 00(1 .1 00n160 1.65G 
0003 R 0047114 RB 0000 R nono 02 CAS T 
0000 T nonOn3 000:'1 I 00,,720 TA 

SURROUTINE PMPREC 
COMMON /BLOrKl/ AAI100,2n),IAe100,5),RBI100) 
COMMON /BLOCK?/ COST(7),COSTAe7) 
IX = 65 
AAIIX,17) = AAIIX.17)*0.nOl 
EXP = AAIIX,A) + AAeIX,9).LOGeAAIIX,17») 
COST(1) = RR(1)*AAITX,7).AAIIX,17)**Exp 
IFIAAIIX,17) .LT. C.l) CosTl11 = 0.9 
CAST = COSTel1 
IF IIAIIX,l) - t) 1;>,11" 0 
COSTll) = CnSTll)",AAIIX,,9) 
GO TO 12 
COSTll) = COSTll)*AAIIX"R) 
COST(2) = COST(1).A~IIX"1) 
COST(3) = CAST*AAeIx,l?) 
COSTl4l = COSTlll*AII(lX,,:'1) 
COST(5) = COSTll) + COSTe?) + C05TI:'I) + COST(4) 
COST(6) = COSTIS)*AAIIX"s) 
DO I 1=,,6 
COSTAII)=COSTeI)+rOSTAII) 

0000 
0001 
0001 
n004 R 
0000 

000n54 1003F 
000130 145G 
000165 17L 
000000 COST 
000n76 I NJP$ 

non I 
0001 
onOl 
0004 
ooon 

0000<;4 IlL 
0001sl 15L 
000174 175G 

R 000007 COSTA 
I 000001 IX 



Table I.-- Continued. 

'v'I~4 21* AAeIX,17J = 1000.~*AAeIx .17J 

111113') 22* IFeIAeIX,2J .FG. , J GO Tn 17 
'1('\t~7 23. IF(IAeIXdJ - 1> ,3.14,1S 
'1"t4:> 24* 13 PRINT 1000'~ACIX.,71,CCO'T(JJ.J=1,6J 
'1nl,)l 25* GO TO 16 
11111'>2 20 "- 14 PRINT 1001,AACIx.,71.eCO,T(JJ,J=1,6J 
111')1,,1 27", GO TO 16 
'1l1t 6 2 28* 15 PRINT 1002'AACIX,'71,eCO~TeJJ,J=1,6J 
11">\71 29* GO TO 16 
l1'1t72 30", 17 PRINT 1003,AACIx.,7,.eCO,TeJJ.J=1,6J 
1111201 31. 16 CONTINUE 
",,202 32* 10.!1fl FORMAT(/25H RECIPpOr:ATINr, PlJMP ,Fln.0.1SH GPM TTMES PST dOH 

11('1202 33* C STEEL ,6Ft o.~) 
I1n2n3 34", 10()1 FORMAT(/2SH RECIPROrATINr, PUMP ,FIO.0.1SH GPM TJMES PST ,10H 
(\('I20~ 35", C BRONZE ,6Fln.~) 

(\('1204 36* 1002 FORMAT(/25H RFCIPpOrATINr, PUMP .FI0.0,15H GPM TTMES PSt dOH 

nn2D4 37. C SST ,6Fl0.3) 
11:'1205 38* 10/)3 FORMAT(/2SH FTSH PUMPS .FI0.0,1'>H GPM TTMES PSI dOH 

nl1205 39* C STEEL .6Flr..~) 

f\1'I20h 40* RE TUHN 
011207 4h END 

FND of COMPILATION: NO DTAr,NOSTTrS. 

f-< 
f-< 
00 
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Table 1.-- Continued. 

QFOR.S PMPC NT'PMPCNT 
FoR S9A-07/12-11:05 (0,) 

SlJBRoUTINE PMPCNT ENTRY POINT 000~1~ 

STORAGE IISEO: COOE(l.) (100217. nATA(Ol 1'1001071 BLANK COMMON(2) ooOnoo 

COMMON RLOCKS: 

000:'1 
(1004 

RLOCK1 OG5050 
RLOCK2 !)O0016 

EXTERNAL REFERENCES (BLOCK, NAMEI 

OOOS 
000f> 
0007 
0010 
n01, 
001::> 

ALOG 
NEXP6$ 
I'IPRT$ 
~I I 01$ 
NI 0 2$ 
NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE . REI ATIVF IOCATTO N. NAME) 

0000 nO rl ()22 lOOOF OOOu 0000'17 11101F 0000 00(105 4 1002F 
noDI OoOOnO 12L 
000 1 000144 1'55G 
nOo:'l R OonOOO AA 
nnoo R noOooo EXP 
0000 I 00 0004 J 

1'11\101 
'1"'03 
nn104 
'1nl0, 
'1nl0f> 
n"t07 
'I" 110 
1\1'1111 
nnl1 'I 
1\"'14 
I\nl17 
""120 
""121 
"nl;>;> 
nf'I;>'" 
('1'11;>4 

""'~" 1\:'12" 
""1;>7 
""'~;> 

1. 

::>'" 
3. 
4. 
5* 
h. 
7. 
8. 
9. 

10* 
11 .. 
1;>. 
13. 
14. 
15 .. 
16. 
17. 
lAo 
19. 
20, 

10 

11 
12 

0001 0001.,3 130G 0001 000 151 14l 
0001 OOo::>nQ t6l nooi 0001 60 16f>G 
0003 R 00 47n4 AA Dono R 000002 r.A~ T 
onoo T O(lnOn3 0003 I 00'1720 TA 

SUBROUTINE PMPCNT 
COMMON IBLOrKll Aft(,01l,2n) ,I A,100,5),BB ,10 01 
COMMON IBlOrK;>1 COST(71,rOSTA,7) 
IX = 66 
AA(IX.17) = AA(IX.17)*(1 . nol 
EXP = AA(IX . !ll + AAtTX . 91*lOG(AA(IX.17» 
COST(l) = BR(I)*Aft(TX,7).AA(IX.,7)**EXP 
IF(AA(IX.171 .IT. 0.1) CO~T(l) = 0.4 
CAST = COST"1 
IF (IA(IX.11 - l) 1?11,,0 
COST(l) = Cn~T(I).AfI(Ix "q) 
GO TO 12 
COST(ll = Cn~T(I).Af,(IX,'A) 
COST(2) = CO~T(I) .. AA(IX,") 
COST(3) = CA~T*AAtIY.1;» 
C05T(4) = C()~T(I),.r\A'IX ,,'1) 
COSTIS) = C()~T(1 I + rO~T(;» + CO~T(3) + COST(4) 
COST(6) = C()~T(').AA(1X ,' ~) 
DO 1 1=1,6 
COSTA(1)=CO~T(I)+rO~TflIIl 

0000 
0001 
0001 
0004 
0000 

000005 
000130 
000135 

R 000000 
000076 

1003F 
145G 
17l 
COST 
INJP$ 

0001 
0001 
0001 
0004 R 
0000 I 

0000~4 III 
000165 15l 
000174 176G 
000007 COSTA 
000001 IX 



Table 1.-- Continued. 

nol~4 21. AAIIX,17) = 1000.n*AAIIX.17) 
nol~5 22. IFIIAI66,4).FG.2) .. 0 TO 17 
Onl~7 23. IFIIAIIx,ll - 1> ,3,14,1"; 
00142 24. 13 PRINT 1000'AA(Ix,,71,ICO~TIJ),J=1,6) 
no Vi! 25. GO TO 16 
nn152 26. 17 PRINT 1003,AAIIX,17),(COST(J),J=I,6) 
on161 27. GO TO 16 
Mlf>2 28. 1003 FORMAT(/25H SEA WATFR PUMPS ,Fln.3,15H GPM TTMES PSI ,10H 
00162 29. 1 BRONZE ,6Fln.~) 

ontl'>3 30. 14 PRINT 1001'AA(IX.,71.(CO~TIJ).J=1.6) 
00172 3h GO TO 16 
00173 32. 15 PRINT 1002'AA(IX.,71.(CO~T(J).J=1.6) 
n0202 33. 16 CONTINUE 
nn2n3 34. 1000 FORMAT (/25H CFNTR TFIIGAL puMp ,F1n,3,lSH GPM TTMES PSI ,10H 
n0203 35. C STEEL ,6F1n.3) 
on204 36. 1001 FORMAT(/25H CENTRTF I ~AL pUMP ,Fln.0,1SH GPM TIMES PSI .10H 
00204 37. C BRONZE .6F10.~) 

nn205 38. 1002 FORMAT(I2SH CENTRTFIIGAL PUMP ,F10.3,15H GPM TTMES PSI .10H 
On2n5 39. C SST ,6F10.3) 
on20f> 40. RETURN 
nn2n7 41* END 

END of COMPILATION: NO DTA"NOSTTCS. 

"'"' ~ 
0 
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Table 1.-- Continued. 

WFOR . S HE AT EX ' HE AT l X 
FoR S9 A- 07/1 2 - 11 : ,j ( 0.) 

SUBROUTI NE HEA TEX ENTRY POIN T 000164 

STORAGE I,SED : COD E(l) ~ 00 171; nATA(O) nn UI01; BL AN K COMMON(2 ) nnonnn 

COMMON RLOCKS: 

nOo~ HLOCK2 00 0016 
0004 RLOCK I 005050 

EXTERN AL REFERENCES ( ALOCK , NAME ) 

on 05 
nO On 
On 07 
o Ol n 
0 011 

NEXP6 $ 
I, PRT$ 
hll O, $ 

"110 2$ 
I JERR~$ 

STORAGE ASSIGNMEN T ( RLOCK , TYPE . REI AT l VF 1 0CA T TON . NAMF ) 

nnO l nOnl0 7 l ()O lL OOOl noot~3 lUn2, OO~O 0000 04 1 0 1 nF 
0000 000053 1 0 14F 0001 0000::>5 tlL 000 1 000031 12L 
OnOl noOl02 1 42G 000 1 000116 15::>G 0001 000132 I n~G 
0001 nOG136 4L 01)04 R nOOonO AA 0004 R 0047 04 BB 
nOO~ R nO Gn07 COSTA 0000 T nl)00n2 0004 I 00,,720 IA 
ooon I 00n003 J 

(\"Itol 1,. 
M"o~ ;>* 
(\ ,"It04 3* 
nn t os 4. 
'InlO n 5. 
nl'107 6,. 
noll0 7,. 
"I'tl~ 8. 
On114 9* 
nn115 10* 
Mll l n II. 
nnl17 12* 
nnt;>n 13. 
nnt~l 14 .. 
"n1~2 15,. 
"n ' 2~ 16. 
onl;>4 17* 
fin 12') 18. 
"1"-.,0 19,. 

SUBROUTINE HFATEX 
COMMON /BLOCK2/ CnST(7).COSTAI7) 
COMMON /BLOCKI/ AA(100,2n),IA(100.5),RA(100) 
IX=67 
COST(l) = BR(1)*AA(TX'7)*A A(l~. ' 7)**AA ( lX,81 
CAST = COST(l) 
IF (IA(67.1) -') 10,11.12 

10 GO TO 13 
11 COST(l) = CnST(I),.AA(67.,A) 

GO TO 13 
12 COST(l) = CnST(t).AA(67,, 9 ) 

GO TO 13 
Ij CO ST( 2 ) = CnST(\)*AA(IX"I) 

COST(3) = CAST*AAlIv.12) 
COST(4) = CnST(I)*AA(IX,'~) 
COST(5) = Cn ST(I) + C05T(2) + C05T(3) + C05T(4) 
COST(6) = COST('»",AA(lX",,) 
DO t 1=1,6 

I COSTA(l)=COSTII)+rOSTA(11 

o o no nO On21 1011F 
000 1 00 0060 126G 
0 00 1 0 0 0 145 174G 
0000 R 0 0 00 0 1 CAST 
0 000 00 00 71 I NJP$ 

nnt-.,o 20. 
nn\-.,o 21. 

C 
C 

MATE RIAL FACTORS I A(67.1) = 0.1.;> IMPLIES SHELL/TlIAF =ST/ST,ST/SST 
AND SST/ SS T 

nooo 0000~6 1013F 
0001 0000~5 13L 
0001 0001,,2 30L 
OOO~ R 000000 COST 
oono I oonono 1X 



I-" 
~ 
~ 

Table I.-- Continued. 

(In 1:'12 22* IF(IA(67,4).FG.4) c;0 TO 4 
1'1'11:'14 23. IF (IA(67.11 - 1) lnnO,lnol,ln02 
1'1'1 t:'I7 24", 1000 PRINT 1010'AA(IX'17\,(CO~T(J).J=1,6) 
00111-1; 25", GO TO 30 
1'1'1147 26. 1001 PRINT 1011'AA(IX.171,(CO~T(J),J=1,6) 
nnts6 27* GO TO 30 
nnlS7 2S. 1002 PRINT 1013'AA(IX'171.(CO~T(J).J=1,6) 
nn16f.. 29. 1010 FORMAT(/25H HEAT FXr.HANGFR 
nn16f.. 30. C ST/ST ,6Fl0.3) 
nnl/',7 31. 1011 FORMAT(/2SH HFAT FXr.HANGFR 
'1n167 32. CST/SST ,6F10.:'I) 
nn170 33", 1013 FORMAT(/25H HFAT FXr.HANGFR 
nn .t70 34. C SST/SST ,6F10.3) 
on171 35", 4 PRINT 1014,AA( IXr17). (COST(J) '.J~1,6) 
on2nO 36* GO TO 30 
I\n2nl 37", 1014 FORMAT(/25H VENT r.ONOENSFR 
on2n1 3S. 1 ST/SST ,6Fl0.3) 
n02Cl2 39* 30 CONTINUE 
on203 40* RETURN 
nn204 41>1< END 

END of COMPILATION: NO oTAC;NOSTTCS. 

,F10.3,1!iH SlJRFAr.E SG FT.,10H 

,F10.3,lSH SURFAr.E SQ FT.,10H 

,F10.3,lSH SliRFAr.E SQ FT.,10H 

,F10.3,15H SIJRFAr.E SQ FT., 10H 
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TableT? - Continrre 

g~OR.S BELT,BELT 
FoR S9A-07/12-11:05 Cl., 

SIJBROUTI NE BELT ENTRY POINT OOO,2~ 

STORAGE IlsEo: COOE(1) Ofl0130i nATACOl no00411 BLANK COMMONC2' OoOnnn 

COMMON RLOCKS: 

n003 BLOCKl 005050 
n004 RLOCK2 C00016 

EXTERNAL REFERENCES CBLOCK. NAME) 

0005 NEXP6$ 
OOOn NPRT$ 
n007 NIOl$ 
0010 NI 0 2$ 
0011 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE, REI ATIVE LOCATION. NAME' 

0000 no Oo04 1000F 
n004 R 00 0 000 COST 
0000 I 00 0 000 IX 

0001 000071 124G 
0004 p 000007 COSTA 
0000 I 000on3 .J 

SUBROUTINE BELT 

nOOl 00nl03 133G 
0000 000002 I 
nooo R 000001 Q 

COMMON/BLOCKll AAC10n,20',IAClno.5).BBC100' 
COMMON/BLOCK~/ COSTC7,.COSTA(7) 

IX:70 
Q: AACIX.7) 
IFCAACIx.18).GT.3~.l AACTX.7':AACIX.7)+ 80. 
IFCAACIX.18),GT.47.) AACTX.7':AACIX.7)+ 210. 

0003 R 000000 AA 
0003 003720 IA 

110101 
nol03 
onl04 
nnlos 
nnl0'" 
ooln7 
M11l 
noll3 
110113 
on114 
o!'ll S 
onl1 ... 
on .l.17 
nn120 
nn1~1 

on122 
On .123 
on1~ ... 
nn130 
on137 
on140 
on.t41 

1,0: 

2* 
3* 
4* 
5* 
6* 
7* 
8", 
9* 

1000 FORMATC/25H BELT rONvEYER .F1n.3.1SH FFETCI ENGTH' .10H 
1 .6FI0.3) 

10* 
11", 
12* 
13* 
14", 
15", 
16* 
17", 
i8* 
19", 
20* 
21* 
22* 

COSTCl,: BB(1)*AACTX,7'*AAClx.17,*",AACIX.8' 
COSTC1':COSTC1'*.nOl 

COSTC2': COSTCI'*AACTX.11) 
COSTC3,: COSTC1'*AACTX.12) 

COSTC4,: COSTC1l*AACIX.13) 
COSTCS): COSTC1'+C0STC2,+r.OSTC3'+COSTC4' 
COSTC6, : COST(5) '" AACIX.15) 
DO 1 I : 1.6 

1 COSTACI' : COSTCI) + COSTACI) 
PRINT 1000. AACIX'17).CCOSTC.J, • .J:1.6, 

AACIX.7,:Q 
RETURN 
END 

FNO of COMPILATION: NO DTAC;NOSTTCS. 

000:'1 R 004704 AB 
0000 OOOO~7 IN.JP$ 
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Table I.-- Continued. 

QFOR.S AUCKET'BUCKET 
FOR S9A-07/,2-11:0S (0,) 

SIJBROUTINE BUCKET ENTRY POINT 000,34 

STORAGE IISEO: COOE(1) 0(l014U nATA(o\ 110004' J BLIINK COMMON(2) nooooo 

COMMON RLOCKS: 

OOO~ RLOCKl oososo 
0004 RLOCK2 000016 

EXTERNAL REFERENCES (BLOCK, NAME) 

oooe:; ~JEXP6$ 

0006 NPRT$ 
0007 NI Ol$ 
0010 NI 02$ 
001' NERR3$ 

STORAGE ASSIG NMEtlT (BLOCK, TYPE. RFI ATTVF IOCATTON . NM-1F) 

0000 no0004 1000F 
n004 R 00 0000 COST 
0000 I noOooo Ix 

ooal 0001n2 124G 
0004 R 000007 COSTo 
ooao T 0000n3 J 

ontnl 1. SURROUT! NE AI JCKE T 

000 1 00n114 l~~G 
0000 000002 T 
Dono R nonoOl Q 

nnl03 
ont04 

2* 
3. 

COMMON/BLOCK,/ AA(,O n . 20) .TAII 00 . 5 ),BB(lnO) 
COMMON/BLOCK:>/ COST(7).CO,TAI7) 

nl'lO~ 4* IX=71 
nn .l0Ft S. G= AA(IX,7\ 

ono~ R OOOnOO AA 
OOO~ 003720 IA 

nnln7 fa 1000 FORMAT(f2~H BUCKET roNVEvFR . F10 .3., <;H FFET(HEIGHTl .tOH 
Onln7 
nnl,O 
I'll'll,:> 
('\11114 
nn.tl ~ 
nn.tlFt 
nnl17 
nn120 
nnl:>l 
nn1:>2 
"nl:>~ 
nn12F. 
nn l ~O 

oot:n 
nnt4n 
M .141 

7* 
8. 
9. 

10. 
11. 
12. 
13* 
14. 
IS. 
16* 
17. 
18. 
19. 
20. 
21. 
2:>* 

1 SS . 6 FIO.~' 
IF (AA ( I X. 18) • GT. 30 .• AND. AO I I X. , fI) • L E. 7e:;. \ AA I I X. 7) =AA ( I X. 7) + 1 flO. 

IF(AA(IX,18\.r,T.;<;., AA(TX,7)=AA(IX.7,+ 2f10 . 
COSTlll= BB(, '.AA(TX.7'.AACIx.,71.*AA(IX.8) 

COST(t)=COSTC1)*.nO, 
COST(2)= COSTI,'.Ao(TXoll1 
COST(3,= COST(1)*AA(TX.121 
COST(4)= COSTll).A~(TX,131 
COSTCS,= COST(1)+COSTC2'+roSTC~'+COST(4) 
COST(b)= COST(<;).AA(TX.ISI 
DO 1 1=1.6 
COSTA(I'=COSTII)+CoSTACI) 

PRINT 1000. AA( IX. I7' '(C oSTIJ) .J=l .6) 
AA(IX.7,=G 

RETURN 
END 

FND of COMPILA.I 

ooo~ R 004704 BB 
0000 0000:>7 INJPS 
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Table L-- Continued. 

g~OR.S SCALf.SCALE 
FoR ~9A-07/12-1l:05 (0.) 

SIJBROUTINE SCALE ENTRY POINT 00011h 

STORAGE USED: COOE(l) n001231 nATA(Ol no003AI BLANK COMMON(2) nnonnn 

COMMON ALOCKS: 

noo~ RLOCKI 005050 
n004 ALOCK2 00001b 

EXTERNAL REFERENCES (BLOCK. NAME) 

nODe; r.,pRT$ 
OOOn I~IOl$ 
0007 NI02$ 
0010 NERR~$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. Rfl ATIVf lOCATION. NAME) 

nOoo no 0005 1000F 
0004 R noOooo COST 
nOOo I no Oo02 IS 

Doai OOOOnb t2f>G 
0004 R 0000n7 COSTA 
DoaO I oOOonO IX 

0001 
(l000 
0000 

000100 135G 
000003 
000004 ..J 

nnlnl 
noln~ 

nnl04 
nnlOS 
nnlOh 
nntOA 
nnl07 
nt'l tIn 
nn1.11 
"rlt L~ 
nn115 
n0117 
onl;>n 
nol;>1 
nnl;>? 
nnl;>3 
nnl:!4 
"nl;>,) 
nnl~n 

Onl;\;> 
n'l141 
n014;> 

b. 
2,. 

3* 
4. 
'). 

b* 
7. 
e. 
9,. 

10. 
1 1. 
12. 
1.3.0 
14 .• 
15. 
16. 
17,. 
lIh 
19. 
2 0-
21. 
22-

~UBROUTINE ~CALE 
COMMON/BLOCK1/ AA(10U.2nl,IAC!00.51,8B(1001 
COMMON/BLOCK?I CnST(7J,rOSTA/7) 
IX=72 

100r, FORMAT(I 2sH srALE '~10.3,\e;H TONS 
1 55 .b~10.~) 

SIZE=AA(IX'17) 
IS = SIZE/17.9 
IF(I S .EG.l) COSTlll=AA(7;>,;>0)*ARI1) 
IF(IS.(0.2) rOST/ll=AAI7;>,\A)*BBll) 
IFI15.EO.3) CO~Tlll=AA(7?191*BBI1) 
COST(2)= AA(72.111 * COST(I) 
COST(3)= 0.00 
COST(4)= AAllY,13l*roST(I) 
COSTI')= COST(1)+rOST(?)+COSTC3) +COST(4) 
COSTlb)=COSTll)*AA(TX,151 
COST(7)=0. 
DO 1 1=1,7 
COSTAII)=COSTII)+rOSTAIII 
PRINT 1000 • AAIIY'17).cr nS TI ,Jl • ..J=I,b) 
RETURN 
f"lO 

fl,O of COMPI LATl Otl : "10 ::> TA r.'~OS T TCS . 

0003 R 000000 AA 
OOO~ 003720 IA 
0000 R 000001 SIZE 

dOH 

000:'1 R 004704 AB 
0000 0000;>5 JNJP$ 
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Table I.-- Continued. 

QFOR.S AGIToR'AGITOR 
FoR S9A-07 /12-11:05 10,) 

SIJBROUTI ~IE AGITOR ENTRY POINT 000n7~ 

STORAGE Ils Eo : COOE(1) 0 001001 n ATA I OI n0003:'11 BLANK COMMON(2) OOOno n 

COMMON BLOCK S : 

000 3 ALOC KI 005050 
n0 04 ALOCK2 000016 

EXTERNAL REFERENCES (BLOCK, NAME) 

nOos NEXP6$ 
n006 NPRT$ 
n007 NIOl$ 
0010 NI02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT IBLOCK, TYPE. REI ATIVE lOCATION. NAME) 

nOon no 0003 1000F 
n004 R noOoOO COST 
nOoo I nOD 000 IX 

0001 000043 116G 
0004 R 0000n7 COSTA 
0000 T 0000n2 .J 

Doni 000055 125G 
0000 I 000001 

nnlnl b .. 
onl03 2* 
onl04 3", 
('\nl05 4* 
oniOn 5", 
onl07 6", 
nnll0 7* 
nnll1 8* 
on112 9* 
nn113 10* 
on114 II", 
MilS 12* 
nn1;>0 13* 
On122 14* 

SUBROUTINE AGITOR 
COMMON/BLOCKI/ AA(,On.20).IA(100,5),BB(100) 
COMMON/BLOCK;:>/ COST(7),CO~TAI7) 
IX=73 
COST(I)= BB(1)*AA(TX.7)*AA(IX,17)**AA(IX.8) 

COST(I)=COSTll)*.nO, 
COST(2)= COSTII)*AA(TX,lll 
COST(3)= COST(11*AA(TX,121 
COST(4)= COSTII)*AAITX,131 
COST(5)= COST(1)+COSTI2)+rOSTI:'I)+COSTI4) 
COST(6)= COSTIS)*AAITX,151 
DO 1 1=1,6 

1 COSTAII)=COSTIT)+COSTA(I) 
PRINT 1000, AA(IX,'71.ICO~T(.J) • .J=1,6) 

0003 R 000000 AA 
0003 003720 IA 

onl:'11 15* 1000 FORMATI/ 25H AGITATOP-PROPELLAP ,Fln.3,15H HoRSEpOWER ,10H 
nn131 16* 1 SS ,6Fln.3) 
onl3;> 17* RETURN 
nnl33 18* END 

END of COMPILATION: NO OTAGNOSTTCS. 

0003 R 004704 BB 
ooon 000022 IN.JP$ 
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Table I.--Continueci. 

g~OR.S RALMTL'BALMIL 
~OR S9A-07/,2-11:06 co.) 

SUBROUTINE BALMIL ENTRY POINT 000A7~ 

STORAGE usED: CODE(1) 0000771 nATACOI n00031' BLANK COMMON(2) ooonnn 

COMMON BLOCKS: 

OOO~ BLOCKl 005050 
n004 RLOCK2 000016 

EXTERNAL REFERENCES cBLOCK. NAME) 

no 05 ~IEXP6$ 

0006 NPRT$ 
n007 NIOl$ 
0010 NI 02$ 
0011 NERR3$ 

STORAGE ASSIGNMENT CBLOCK. TYPE. REI ATIVE lOCATION. NAME) 

0000 no Oo03 1000F 
0004 R 000000 COST 
0000 I noOooo IX 

0001 000042 1166 
0004 R 000007 COSTA 
0000 J 000002 J 

0001 000054 125G 
0000 I 000001 I 

ontOl I. SUBROUTINE RALMIL 
onl03 2* COMMON IBLOr.Kll AAC100.2n),IAII00,5),BBC100) 
onln4 3. COMMON /BLOr.K21 CoST(7),r.OSTA C7) 
onlns 4. IX = 74 
nnl06 5. COST C 1) = BR(1).AACTX,7).AACIX.17)**AACTX,8) 
onl07 6. COST C 11 = COST(1).AACIX,18) 
nnl10 7* COST(2) = COST(1)*AACIX,11) 
onl11 B* COST(3) = COSTCl)*AACIX,12) 
M112 9. COST(4) = COSTCl).AACIX,,~) 
00113 10. COST! 5) = COSTCl) + COST(2) + COST(3) + COST(4) 
on114 11. COST! 6) = COSTCS)*AACIX"S) 
on115 12. DO 1 1=1,6 
nn120 13. 1 COSTACI)=COSTII)+rOSTACII 
00122 14. PRINT 1000,AACIX.,71.CCO,r(J).J=1,6) 

OOO~ R 000000 AA 
0003 003720 IA 

nnl~l 15. 1000 FORMATC/25H BALL MIl L ,Fl0.3,15H TONS PER HR. .10H 
00131 16. C SST .6Fln.~) 
on13~ 17. RETURN 
onl~3 IB* END 

FND OF COMPILATION: NO DTAr,NOSTTCS. 

(1003 R 004704 BS 
0000 Oooo~l INJP$ 
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Table L-- Continued. 

QFOR.S BAGGMA,BAGGMA 
FoR S9A-07/12-11:06 (0.) 

SUBRoUTINE BAGGMA ENTRY POINT 00012~ 

STORAGE "SED: CODE(l) 0001321 nATA(Ol no00511 BLANK COMMON(2) ooOnnn 

COMMON BLOCKS: 

000~ DLOCKI 005050 
n004 RLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

nO OS 
0006 
0007 
0010 
nOll 

NEXP6$ 
NPRa 
NIOU 
NI02$ 
NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYpE, RFI ATIVF 10CATJON. NAMF) 

0000 000003 1000F 
100~ R 000000 AA 
000~ I 003720 IA 

DODO OOOO?O 100lF 
0003 R 00471\4 BB 
0000 OOOO~7 tNJP~ 

0001 00n053 12nG 
0004 R oonoOO COST 
Dono J oonoOO IX 

nnl0l 1. 
nnl03 ? 
onl04 3. 
onI0S 4* 
onloF. 5. 
nntln 6. 
onl11 7. 
nnll;> B. 
nnl1:'1 9. 
00114 10. 
nnl1S 11. 
nol1F. 12. 
00117 13* 
(101;>2 14* 

SUBROUTINE BAGGMA 
COMMON/BLOCK,/ AA(10n,20),JA(lno.5)'BB(lnO) 
COMMON/BLOCK;>/ COST(7).CO'TA(7l 

IX=75 
IF(IA(75.2).EQ,;» AA(75.7)=AA(75.1) 

COST(l)= BB(, ).AA(TX,7)~AA(IX,'7)**AA(IX.8) 
COST{l)=COST(l)*.nO, 

COST(2)= COST(I)*AA(TX.lll 
COST(3)= COST(' )*AA(TX.12l 
COST(4)= COST(' )*AA{TX.13l 
COST(5)= COST(' )+CoST(2)+roST(;'I)+COST{4) 
COST(6)= COST(~)*AA{TX.15) 
DO 1 1=1.6 

1 COSTA{I)=COST(I)+COSTA(I) 

nOOl 000070 l30G 
0004 R nnOo07 COSTA 
0000 I onOo02 J 

no1.;>4 
nn1.:'14 

15* 
16. 

IF{IA(IX.l) .FQ. n) PRJNT lono.AA(IX.'7l.(CO~T(J).J=',6) 
IF{IA(IX.l).FQ.l)PpINT 101\1.AA(IX.17). (COST(Jl.J=I.6) 

on144 17. 1000 FORMAT(/ 25H BAGGING MACHTNE .Ftn.3.15H RAGS/MIN .10H 
no144 18", 1 SS .6FtO.~1 
no145 19. 1001 FORMAT(/ 2SH CANNI~IG MACHINE .Fln.3.1~H CANS/MIN .10H 
on145 20* CSST .6FIO.:'I) 
no14F. 21,. RETURN 
on147 22* END 

ENO of COMPTL """'- ~C;TTrS. 

nonl 
ooon 

onot07 l40G 
nnnonl I 
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Table 1.-- Continued. 

QFOR,S FILTER'FILTER 
FoR 59A-07/12-11:06 (0,) 

SUBROUTINE FILTER ENTRY POINT 00007? 

STORAGE IISED: CODE(l) 0000771 nATA(o) no00311 BLANK COMMON(2) ooOnon 

COMMON BLOCKS: 

0003 RLOCKl 005050 
n004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK, NAME) 

OOOS NEXP6$ 
0006 NPRT$ 
0007 NIOl$ 
0010 NI 02$ 
riOl1 NERR3$ 

STORAGE ASSIGNMENT (BLOCK, TYPE, REI ATIVE LOCATION, NAME) 

nOoo 00 0003 1000F 
n004 R nooooo COST 
nOoo I 000000 Ix 

0001 0000u2 116G 
0004 R 000007 COSTA 
0000 J 000002 .J 

0001 000054 125G 
0000 000001 I 

onl01 1* SuBROUTINE FILTER 
(1n103 2. COMMON IBLOr.Kll AA(100,20),IA(100,5),88(100) 
on104 3. COMMON IBLOr.K?1 CoST(7),r.OSTA C7) 
00105 4. IX= 78 
nnl0F. s. COST (11 = BR(1)*AA(JX,7).AA(IX,17)**AA(IX,8) 
Mln7 6. COST( 11 = COST(1).AA(IX,lA) 
MHo 7. COST(2) = C05T(1).AA(IX,11) 
nnl11 8. COST(3) = C05T(1).AA(IX,12) 
On1l2 9. COST( 4) = COST(1).AA(Ix.13) 
00113 10. COST(5) = COST(l) + C05T(2) + COST(3) + COST(4) 
On114 11* COST(6) = CO~T(S).AA(Ix.1S) 
on115 12* DO 1 1=1.6 
M120 13. 1 COSTA(I)=COST(I)+r.O~TA(I) 
On122 14. PRINT 1000'AA(IX'17),(CO~T(J),J=1.6) 

0003 R 000000 AA 
0003 003720 IA 

on131 15* 1000 FORMA Tll2sH ROT. nRIIM F I ITER ,FI0.3.1SH SliRFArE S0.FT.,10H on1:H 16. C SST ,6Fln.3) 
0.0132 17. RETURN 
on133 18. END 

END OF COMPILATION: NO DrAr,NOSTTCS. 

0003 R 004704 BB 
0000 OOOO?l INJP$ 
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Table 1.-- Continued. 

Q~OR.S CRANES, CRANES 
FoR ~9A-07/12-11:06 (0,) 

SUBROUTINE CRANES ENTRY POINT 000141 

STORAGE IISEO: COOE(1) 0001461 nATA(O, f'\0006~1 ALANK COMMON(2) nnOnon 

COMMON BLOCKS: 

OOO~ 

0004 
ALOCKl 005050 
RLOCK2 1)00016 

EXTERNAL REFERENCES (BLOCK, NAME) 

0005 
0006 
0007 
0010 
nOll 

NEXP6$ 
NPRT$ 
NI Ol$ 
NI 02$ 
NERR~$ 

STORAGE ASSIGNMENT (BLOCK, TYPE. RFI ATTVE IOCATTON. NAMF) 

nOoo 000003 1000F 0000 [lnnn,o 10nlF 0000 non035 100;:>F 
0001 000055 l23G 0001 000073 135G 0001 oonlOo 14L 
nODI 000123 1<;5G 0001 0001,7 16L 0003 R oonoOo AA 
n004 R no0007 COSTA 0000 ooonnl ooo~ I 00~720 fA 
nOOO I 000002 J 

onl01 
onl0~ 

onln4 
nol05 
nnlnn 
onl07 
on112 
on113 
01'1114 
on1l5 
onl1n 
nn117 
onl;:>O 
Onln 
On122 
Onl,5 
on127 
on132 
On141 
n01.4, 
no 151 
nnlS2 

101, 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
2;:>. 

10 

11 
12 

13 

14 

15 

SUBROUTINE rRANFS 
COMMON IBLOrKll AA(,nO,2n) ,JA(100,5),RA(100) 
COMMON IBLOrK,1 CnST(7),rOSTAe7) 
IX= 80 
COST(l) = BR(I).AAITX,7).AAI!Y,17) •• AAIYX,S) 
IF IIA(SO,l) - II 1,.11,10 
COS TIll = COSTll1.AAI!X ,I Q) 
GO TO 12 
COSTIll = COS TltJ.A AIIX ,I Il) 
COS T( 2) = COST(Il.AAI!X,,1) 
COS T( 3) = COSTll1.AAI!X,I;:» 
COST(4) = COSTII).AA(!X ,'~) 
COST(5 ) = COSTltl + rOSTe,) + COS TI ~) + COST(4) 
COSTI61 = rOSTI<;).AA(IX"O:;) 
DO 1 1=1,6 
COSTAII1=COSTeI)+rOsTAII, 
IF IIA(SOd) - I) l~.1 '~ 'lO:; 
PRINT 1000,AAI IX, 17,. (CO<;T(Jl.Jc-l ,6) 
GO TO 16 
PRINT 1001,AAII X, ,7,. ICO<;T(Jl.J=1,6) 
GO TO 16 
PRINT 10 02 ,AA(I y"7,, IrOSTI I) .J=1 ,6) 

nnol 000026 IlL oonl onon~2 12L 
0001 000107 145G oonl on0114 15L 
ooo~ R n04704 BS 0004 R 000000 COST 
onoo nnOn53 INJPS nonO I 000000 IX 
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Table 1.-- Continued . 

(ln161 23. 16 CONTINUE 
on162 24. 1000 FORMAT C/2sH OvERHFAn CRANE 20FT SPAN, Fln. 301 "iH TONS I 1FT 
on162 2S* C STEEL , 6F 1 O.:'\) 
nn16~ 26. 1001 FORMAT(/2SH OVERHFAn CRANF ~OFT spAN,Fln.3,1"iH TONS lIFT 
(ln163 27. C STEEL ,6FI0.3l 
on164 28. 1002 FORMATC/2SH OVERHFAn CRANF 40FT SPAN,Fln.3r1SH TONS 11FT 
('In164 29* C STEEL ,6F10.~l 
on165 30. RETURN 
011166 31. END 

END of COMPILATION: NQ DTAr,NOSTTCS. 

dOH 

,10H 

.10H 
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Table 1.-- Continued. 

~~OR.S ORAGMA'ORAGMA 
FoR S9A-07/12-11:06 10.) 

SUBROUTINE ORAGMA ENTRY POINT 00014~ 

STORAGE USED: COOEll) 000151. nATAIOl nn0051, BLANK COMMON(2) nnOnnn 

COMMON ALOCKS: 

n003 BLOCKI 005050 
0004 BLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAMEI 

aDO!> NEXP6S 
0006 NPRT$ 
0007 NI Ols 
0010 NI02S 
0011 NERR3$ 

STORAGE ASSIGNMENT IBLOCK, TYpE. REI ATIVF IOCATTON. NAMf) 

noaa 00 0003 1000F 
nOo~ R 00 0000 AA 
0003 003720 IA 

0001 000110 141G 
0003 R on47n4 AB 
0000 0000~6 INJP~ 

nonl 001'1122 1SnG 
0004 R oonooo CO~T 
oono I nonooo lX 

/'Inlnl 1. SuBROUTINE nRAGMA 
/'Inln3 2. COMMON/BLOCK I I A A ( , 00 , 2 n I , I A ( lOn,S) ,AB ( 100 I 
/'I/'Iln4 3. COMMON/BLOCK?I COST(7) ,rOSTA(71 
/'I/'Iln5 4. IX=81 
nnl0f. 5. Q= AA(IX,7, 
onl07 6. IF(AA(81'18).GT.l~.1 GO TO 2 
1'11'1111 7. AA(81,111= n.?7 
nn1l2 8. AA(81ol21= n.42 
nn113 9. IFIAA(81 ,lAI.LE,,3.1 AAtAl.71=7. 
nn115 10. GO TO 3 
nnl1f. 11. 2 CONTINUE 
on117 12. IF(AA(81' 18,.1 E.?/l.1 AAtAl,71=ln. 
1'11'11:>1 13. I F I AA (81,181 .1 E. 1 A. I AA(Al.71=9. 
n/'l123 14. AA(Bl,111=0.?78 
01'1124 15. AAI81.121=0.382. 
00125 16. 3 CONTINUE 
0012f. 17. 1000 FORMATII 2SH DRAG cONvEyER ,FIO.3,1C,H FEET 
0012f. 18. 1 SS .6F1n.~1 
/'1/'1127 19. COSTlt)=BBI,I.AA(Al.71.A6tB,.,71**AA(Al.R) 
I'Inl~n 20. COSTll)=COST(11 •• nO, 
I'In131 21. COST(2)= CO~T(l). AAIIX.,I) 
nn132 22. COSTI3'= CO~T(1). AAIIX.'2) 
0/'1133 23. COSf{4': COST(1). AAIIX,L . .,1 
00134 24. COST(SI=COST(11+cnST(2)+rOSTI~)+COST(41 

nODI nOOn26 2L 
non4 ~ nnOn07 COSTA 
no 00 R onon01 Q 

.1OH 

onnl 
on on 

0000c,0 'L 
000002 I 
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Table 1.-- Continued. 

on135 
nn13n 
00137 
1'11'1140 
On143 
00145 
nn154 
1'11'1155 
n/'l1Sn 

25. 
26. 
27. 
28. 
29* 
3D. 
31. 
32. 
33* 

AACIXo1SI=., 
COST(7)=0. 

COSTC61= CO~T(1)*AAIIX,1~) 
DO 1 1=1,7 

1 COSTA(!) = rO~TA(rl .COSTCI) 
PRINT 1000, AACIy,,71. ICOSTII),I=1,61 
AACIX,7)=Q 
RETURN 
END 

END of COMPILATION: NO DrA(;NOSTrcS. 
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Table 1.-- Continued. 

g~OR.S REFRTG'REFRIG 
FoR ~9A-07/12-II:Ob (0.) 

SlJBROUTINE REFRIG ENTRY POINT noo,20 

STORAGE IISED: CODE (1) 0 no 1 ;>51 nA T II ( 0 I l',nUI\,31 I ALIIIIK COMMOtJ (2) nnOnnn 

COMMON kLOCKS: 

000~ 

0004 
ALOCK1 005050 
RLOCK2 000016 

EXTERNAL RE.FFREllCES (BLOCK , 1J1I"'Fl 

OOOs ~,EXPhS 

OOOh NPHTs 
ana? IJ 10 I" 
00 10 ~Jl 0;>$ 
001 1 IJERf<" 

STORAGE ASSIGNME~T (!31.0CK, TYpE'. Rfl ATlvr 10CATI0:1. NA 

noOO 000'10,3 InOOF onol ooon'\l) III oonl 001'042 1 
nno l 00('102 1 :~5G On03 p nonnno A" non~ R 00117011 AB 
nOon noGOOI 1 0003 T 00,'7'0 III no no non021 

orlOI 
onn 
nooo 



"'0 
Cl> 
::l 
C -C 
0 

0 

H 
Q) 

:0 
~ 

· Vl 
U 
~ 

~ 
Vl 
o 
Z 
l!: 
C[ 
~ 

o 

c z 

z 
0 ..... 
~ 
C[ 

..J .... 
Co 
:::E 
0 
u 
lJ.. 
C 

0 
z 
!oJ 

135 
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Table 1.-- Continued. 

~~OR.S MATER.MATER 
FoR ~9A-07/t2-11:06 (0.) 

SUBROUTINE MATER ENTRY POINT 00011~ 

STORAGE IISEO: COOE(l) (l00121, nATA(O, nnU151, BLANK COMMON(2) nnnnnn 

COMMON BLOCKS: 

nOO~ ALOCKI 005050 

ExTERNAL REFERENCES (BLOCK. NAMF) 

n004 NPRT$ 
nOO<; NI02$ 
n006 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYpE. RFI ATIVf. IOCATlON. NAMFI 

nno I 00 0002 105G onoo onoonS 10SOF 0000 000020 10S1F 
noaa noOo61 1054F 0000 00n075 \O55~ 0000 000106 10SI\F 
nOO' R 000000 AA 0000 p nonon3 A~H ooo~ R 004704 RS 
noaa 000141 IrIJPS 0000 p oonnni OIL 0000 R oono02 PROT 

on1 nl I. SuBROUTINE MATER(TON~) 
nn1 n~ ? COMMON/SLOCt< I/AA (, On . 20) . rA (Ino.S) .RB( 1nO) 
onl n4 3_ DO tn 1=30 . ",2 
onl n7 4. 10 BB ( I) =BB ( I) . 1 nO . 0 
noll 1 5. PRINT 1050 

0000 (1('On31 1052F 
nOM 01'0117 10S7F 
noon T OMOOO I 
0000 Q 0"0004 WATER 

nol D -6. 1050 FORMAT(IHlII2nX'3H ~'ATr:RTAL AI,O (tl(RGY If~FORMAT IOf. . /ISX8H Gnl[RA 
onl13 7. CLl 
nn114 8 . PR Irn 1051 . TONS 
nn117 9. 1051 FORMAT(/8X2~H FI~H =.F9.,.QH TONS/DAY) 
nn12 0 10. OIL =TONS· RB(30) . 0.01 
Ml?1 11. PROT =TONS . AB(3\) . 0.0\ 
001?;> 12. ASH =TONS *AB(3?).0.nl 
onl;>3 13. PRINT 105?' . AIl(30) . Oll 
nn'l?7 14. PRINT I0S3 . Rfi(31) . PROT 
nol ,~ 15. PR Irn 1054 . RB(3;» . A<;H 
onl~7 I h. lO S? FORMAT(f8X l nti OF ~HTCH . FI\ , ;> , ';>H PERCENT OR . FA.3,20H - . , - I~ 
onl :37 17_ CO I L ) 

n014 0 18 .. 1053 FORMAT ( BX l nH , FA . ;> . ,;>H OR . FA . 3 , 20H - , ' -
on140 19 . C PROT£ I N) 
00141 20 . 1054 FORMA T ( BX l nH , r" . ;> . , (lH - , ' - OR.FB.' . 20H - , ' -
on141 21. CASH ) 

0014;> 22. PRINT 105fi , AAI;>7 . ,7, 
nnt45 23. 1055 FORMAT(I/8X;>~H PRnCF<;S STEAM = , F8 . n . 7H lO/HR ) 

0014h 24. WATER=AA(90 ,, 0) 
00147 25. PR I NT \ 05f> . WATf.R 
nn\c;;> 2f,. 1056 F'OR>-\A T (/_eX2I.H PROrCC;<; COnL INC WATER = . F8 . n . 7H r,AL/HR I 

onoo 000(145 105~F 

nono 000 no 10581' 
noo~ oo~7;>0 J A 
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Table 1.-- Continued. 

on1!,;3 
OOl!,;6 
00157 
no161 
00162 
00163 

27. 
28. 
29. 
30"; 
31. 
32. 

PRINT 1057'AA(90,~) 

1057 FORMAT(/8X2~H ELEcTRICITY 
PRINT 1058 

1058 FORMAT(///5x2~H EQUTPMENT FLOW RATES 
RETURN 
~NO 

END OF COMPILATION: NO 0 T A(.;NOS TT CS • 

,F8.0,7H KWHR 
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Table 1.-- Continued. 

QFOR.S cAPTnL'CAPTOL 
FoR 59A-07/12-11:06 (0.) 

SlJBROUTINE CAPTOL ENTRY POINT 000,1, 

STORAGE IISED: CODE(l) 0001131 nATA(OI nn007~' BLANK COMMON(2) ooonnn 

COMMON RLOCKS: 

ooo~ ALOCK1 005050 
0004 RLOCK2 000016 

EXTERNAL REFERENCES (BLOCK. NAME) 

000<; NPRT$ 
000f, NI02$ 
0007 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYpE. REI ATIVF IOCATTON. NAMf) 

nOon 
0000 
n004 
000~ 

nnlOl 
nntn~ 

nnt04 
nnlos 
nnlOn 
onln7 
noll0 
onl,l 
nn1l2 
nn113 
nn114 
nn115 
nn117 
on121 
nn12? 
On123 
nnl::>n 
onl::>7 
onl~O 

nnt~3 

nnl~4 

nnl:'>5 
110140 
Ont41 
00142 

no Oo03 1001F 
no0046 1020F 
noooOo COST 
003720 IA 

0000 
01)00 
0004 p 
0000 

0000,2 lu02F 
OOOOC;5 ::>UnO. 
ooonn7 coe;TA 
onOO/',6 TNJPq. 

nooo 00n021 10n~F 
oono oon056 20nlF 
1000 R oonoOl r.oe;TT 

1* SUBf<OUT I NE CAPTOI (TONS) 
? .. COMMON/BLOC..-l/ A4(,00.2n).IA(10 0 .5).f'R(lOO) 
3 .. COMMON/BLOC..-?/ cOST(7) .COe;TA(7) 
4. 1001 FORMAT(//.2c;X.20H EIlI/IPMFNT .F, 0 ,~) 
5. 1002 FORMATC//.2c;x.20H SpARF PARTe; .F,o.3) 
6 .. 1003 FORMAT(//.2c;x.20H FACILITIES .F,O,31 
7 .. 1004 FORMAT(//.2c;X.20H EN~INEFPING •• ,0,3) 
8. 1005 FORMAT(//.2c;x.?OH CnNTIN~FNClrs .F,o,3. 
'1. 1020 FORMAT(// 2c;X.20H TnTAL rAPITrL COSTS.F,O,3. 

10 .. 2000 FORMAT (I H1) 
11. 2001 FORMAT(?OX''1nH SI/MMhRY o~ FIXFD rOSTS 
12 .. PRINT 2000 
13. PRINT 2001 
14 .. COSTTT=O, 
15,. COSTT=COSTA(51 
16. PRINT 1001,rOSTT 
17. COSTTT=COSTT~COSTTT 
18. COSTT=,02.Coe;TA(ll 
19. PRINT In02,rOC;TT 
20. COSTTT=COSTT~COSTTT 
21. COSTT=AA(lOn.C)) 
22. PRINT 1003,rOSTT 
23. COSTTT=COSTT~COSTTT 
24. COSTT=COSTTT*AA(9A" I 
25. 

noon nnOn30 1004F 
nno'l R nnOnon AA 
nooo R nOOnOo COSTTT 

nona onoo~7 1005F 
ono~ on47n4 AS 
nnnn R onno02 DOC;TT 
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Table I.--Continued. 

0.0145 
0014f:, 
00147 
n0152 
001S3 
On154 
on1S7 
00160 

26* 
27. 
28. 
29. 
30* 
31. 
32. 
33. 

COSTTT=COSTT+COSTTT 
DOSTT=COSTTT*AAC9A.~> 
PRINT 1005.nO~TT 
COSTTT=DOSTT+COSTTT 
AAC100.10>=COSTTT 
PRINT 1020.AACIOo.1n) 
RETURN 
END 

END nF COMPILATION: Nn DrAr,NOSTrcS. 
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Table I.-- Continued. 

Q~OR.S FASCIL'FASCIL 
~nR ~qA-07/12-!1:06 (O.l 

SIJBRnUTINE FASCIL ENTRY POINT 000~3n 

STORAGE IISED: CODElll 0005361 nATAIOI ,,0036~1 BLANK COMMON(2) ooOOOn 

COMMON HLOCKS: 

000~ BLOCK! 00 5050 

EXTERNAL REFERENCES (BLOCK. NAME) 

0004 IJPRTS 
000") NI 0 2S 
0006 NIOU 
0007 SGRT 
nOlo NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYpE. REI ATJVE lOCATION. NAME) 

nnoo n0 0 025 1000F 0000 0000~7 lU0110 0000 00n077 1010F 
nOoo 000140 1040F 0000 00010:;3 1050F 0000 000161 10f,OF 
nOoo 000220 1090F 0000 0002::>6 11nOIO 0000 000240 1110F 
nO 00 no0276 1140F 0001 0000::>2 t15G 0001 00no44 13::>G 
0001 n0 0 123 l64G 0001 0001<;5 ::>ooG 0000 000325 2000F 
0001 000250 237G 0001 0003~6 ::>7;>G 0000 000311 301;>F 
nODI 000455 354G 0001 000472 366G 0001 00051.1 401G 
0000 R n0 0 016 ACRE 0003 R 0047n4 BB 000 0 R 000024 RUlLO 
noaa R no0022 DOCK 0000 R 000017 FENCF 0003 00~720 IA 
nOOo I 000015 J 0000 T 0000::>1 NOCK 0000 R 000020 PAVE 

nnlOl I. SUBROUTINE ~ASCIL(TnNS) 
nnln3 2* COMMON /BLOCKI/ AA(100.2n).IAII00.5).BB(100) 
nnl04 3. DIMENSIoN Cn,,)T(9).Cn")TT(~) 
nnlns 4. IZ = BB(91) 
nnln,; 5* PRINT 1000 

0000 000112 1020F 
0000 000173 1070F 
0000 000252 1120F 
0001 000052 140G 
0001 000170 2106 
0001 000:'151 302G 
0001 000504 90L 
0000 R 000000 COST 
0000 n00354 INJPS 
0000 R 000023 WARE 

nnll0 6. lOOn FORMAT(lHl//14y43H_ Cn")T OF FACTLITIES AND SITE DEVELOPMENT 
nnl11 7. PRINT 1001 
00113 8. 1001 FORMAT(//25)(8SH UNIT NIJMBER BASE LA 
nn113 9. CBOR INDIRECT TOTAL RANGE ,/2SXB5H coST 
nn113 10. C OF UNITS rOST COSTS COSTS COSTS + OR - ) 
nn114 11. 00 1 J=1,6 
nn117 12* COSTIJ)= O.n 
nn120 13. 1 COSTT(J) = n.n 
nn12;> 14. ACRE=.0050.TnNS 
nn123 15. COST(2) = AAIQ9.31·ACRE 
onl;>4 16. COST(5) = COST(2) 
nnt::>!'> 17. COST(6) = COST(5).AA(99.?) 

n12n __ 18. ~"I:r_tQJa A&.4Qa - 31), AGD <O -,....(CO")T(J) .J=::>,6) 

0000 000125 1030F 
0000 000205 1080F 
0000 000264 1130F 
0001 000110 1546 
0001 000235 ;>276 
0001 000442 344G 
000:'1 R 000000 AA 
0000 R 000006 C05TT 
0000 I 000014 IZ 
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Table I.-- Continu-€~. 

on13., 
onl:"., 
00131 
on142 
00144 
00145 
on146 
00141 
on150 
onlsl 
00152 
M153 
oolSn 
00160 
00170 
on171 
00172 
on113 
00114 
00115 
0011 .. 
on111 
On202 
on204 
on214 
00214 
00215 
M215 
00216 
on211 
on220 
nn221 
On222 
on2<'3 
on224 
00225 
00226 
00231 
0:1233 
on243 
on243 
00244 
On246 
IIn241 
002sa 
on253 
On2S .. 
00251 
on261 
00263 
on264 
00265 
00266 
on2n1 
1In270 
on211 
00274 

19* 
20* 
2h 
22* 
23* 
24* 
25. 
26. 
21* 
28* 
29. 
30. 
31* 
32. 
33* 
34. 
35* 
36* 
31* 
38* 
39. 
40. 
41* 
42* 
43* 
44* 
45* 
46* 
41* 
48. 
49* 
50* 
51* 
52. 
53. 
54. 
55. 
56* 
51* 
58. 
59. 
60. 
6h 
62* 
63. 
64. 
65. 
66. 
61. 
68* 
69. 
10* 
11. 
12. 
13. 
14. 
15. 

1010 FORMATe/2SH LAND 'FI0.3,t~H PER ArRE .6F1 
CO.3) 

00 10 J =2,., 
10 QOSTTeJ) = rOSTeJI+rOSTT(J) 

FENCE = 4*S~RTeACQE.0.04~4) 
COST(2) =FENCE*AA(9Q.4) 
COST(3) =COST(2)*AA(99.5) 
COST(4) =COST(2)*AA(99.11 
COST(5) =COST(2)+rOSTC3)+COST(4) 
COST(6) = COSTC~)*AAC99.') 
COSTCl~ = COSTCS)/FFNCE 
00 20 J=2.n 

20 COSTTCJ)=COSTCJ)+CnSTTeJl 
PRINT 1020.COST(1).FFNCE.(COSTCJ),J=2.6) 
PAVE =0.333*ACRE*43.56 
COST(2) =PAvE.AA(Q9 • .,) 
COST(3) =COST(2).AA(99.1) 
COST(4) =COST(2)*AA(99.1) 
COST(5) =COST(2)+rOSTC3)+COST(4) 
COSTC61 = COST(5)*AAC99,'1 
COST(1) = COST(5)/PAVE 
00 30 J=2.6 

30 COSTTCJ) =COSTCJ) +r.oSTT(J) 
PRINT 1030,COSTC11.pAVE,(COST(J).J=2,6) 

1020 FORMATC/25H FFNcTNG ,F10.3,15H PFR InOO FT .6Ft 
CO.3) 

1030 FORMATC/25H PAVTNG ,FI0.3,15H PER looOO SQ.FT.6F1 
CO.3) 

NOCK = TONS/500. +1 
DOCK = 2.4*NOCK 

COST(2)=DOCK*AAC9Q,A) 
COST(3)=COSTC2)*AACq9,9) 
COST(4)=COSTC2)*AACQ9,1) 
COST(5)=COSTl')+CnST(3)+rOSTC4) 
COST(6)=COSTCS)*AACQ9,2) 
COST(1) = COST(5)/DoCK 
00 40 J=2,6 

40 COSTTCJ) =COST IJ)+CoSTTCJ) 
PRINT 1040,rOSTC11,nOCK.lCOST(Jl.J=2,6) 

1040 FORMATC//25H DOCK FACILITIES ,FIo.3,1SH PFR 1000 SQ.FT.6Fl 
CO.3) 

PRINT 1050 
1050 FORMATC/25H BlJLK sToRAGE WAREHOUSE • ) 

PRINT t060,AAc99,IOI 
1060 FORMATC 25H EI ECTRICAL WIRING ,FIo.3,15H PFR 1000SQ.FT 

PRINT 1010,AA(99.11) 
1010 FORMATC 25H FTRF PREVENTION EQP.,F10.3,15H PER InOOSG.FT 

IFCll .EG. I) WARF = 0.Ol5*TONS 
IFCll .GT. II WARF = 0.On3*TONS 
COST(2) =WARE.CAA(9Q.101+AAC9Q,111+AA(9Q,12) 
COST(3)=COSTC21*AACQ9,13) 
COST(4)=COSTl2)*AACQ9,11 
COST(5)=COST(2)+COST(31+rOSTl4) 
COST(61=COST(~I*AA'Q9,2) 
COST(l) = COST(S)/WARE 
00 80 J= 2,., 

80 COSTT(J) =COST(J)+CoSTT(.11 
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Table L-- Continued. 

on27n 
n030n 
n(31)n 
00307 
0(3)1 
00312 
00315 
003?0 
003;:>3 
n032n 
00327 
00330 
00331 
00332 
00333 
nn33S 
0033n 
00:337 
00340 
00341 
00342 
00343 
n034n 
003S0 
0031'>0 
00360 
01'1361 
00363 
00364 
00365 
00370 
00372 
0037n 
n037n 
00377 
00405 
0040n 
00407 
00410 

76. 
11. 
18. 
19. 
80. 
81 . 
82. 
83. 
84. 
8S. 
86. 
81. 
8a. 
89. 
90. 
9t. 
92. 
93. 
94. 
9S. 
96. 
91. 
98. 
99* 

100. 
lot. 
t02. 
103* 
104. 
lOS. 
106. 
101* 
108. 
109. 
111). 
111.. 
112. 
113. 
114. 

PRINT 1080.COST(1 " WARE .I COSTIJ) , J =2.6) 
1080 FORM AT (/2SH TOTAL wA REHOUSE .Fl 0 .3. 1SH PFR 1000 SQ.FT.6FI 

CO.3) 
PRINT 1090 

1090 FORMAT(/2SH PROCE~S BUILnING 
PRINT 1100.AA(99.141 
PRINT 1110.AA(99'ISI 
PRINT 1I20.AA(99.,6, 
PRINT 1130.AAI99,,1, 

1100 
1110 
1120 
1130 

FORMAT(25H ELFCTRICAl WIRING .FI0.3.ISH PER 1000 SG.FT 
FORMAT(2SH HEATT NG ANn vENTIL. .FIo.3.15H PER 1000 SG.FT 
FORMAT<2SH PlIIMRT NG(C;ENER AlI .F10.3. ISH PER 1000 SG.FT 
FORMAT(26H FIRE PREVFNTION EQUIp.F 9.3.\SHPER 10nO SG.FT 

140 

BUILD =O.Ol~.TONS 
IF(BUILD .LE. 2) RUTLD = 2.0 
COST( 2) =AA I 9Q ol8) .RIJILD 
COST(3) =CO~T(2)*AAIg9,lQ) 

COST(4) =COST(2)*AAI99.!) 
COST(5) =COST(2)+rO~T(3)+COSTI4) 
COST(6) =COST(5).AAI99,2) 
COST(l) = CosT(5) /BIlILD 
DO 140 J=2,n 
COSTT(J) = COST(JI +COSTTeJ) 
PRINT 1140.COSTe 11.RIJILD. (COST(J) .J=2.61 

1140 FORMAT(/25H TOTAL BUILDING COSTS .FIo.3.1SH PER 1000 SG.FT.6Fl 
CO.3) 

lS0 

IFIll .EG. I) GO TO 90 
COST(ll =150. 

COST(S)=COSTll) 
DO ISO J=2.6 
COSTT(J) = COSTIJI +COSTT(J) 
PRINT 3012. COSTIll.COST(S) 

3012 FORMATI/4SH LABORATORY CONTROl INSTRUMENTATION 
C3,20X,FIO.3) 

90 PRINT 2000.lcnSTTIJ"J=2.6) 
2000 FORMATI//25H TOTAl FACILTTIES 

AAIIOO.9)=COSTTISI 
RETURN 
END 

,3SX5Fl0.3) 

.ISX,FI0. 

END of COMPILATION: NO DTAC;NOSTTCS. 
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Table 1.-- Continued. 

QFOR.S OPERAT'OPERAT 
FoR S9A-07/12-11:06 (3.) 

SlJBRoUTI NE OPERA T ENTRY POINT OOt~~? 

STORAGE lISEO: COOE(1) 001253: nATA(O) n00757: BlJlNK COMMON(2) 000000 

COMMON Rl OCKS: 

OOO~ RlOCK1 005050 

EXTERNAL REFERENCES (BLOCK. NAME) 

OOO~ ~,PRT$ 

OOOS NI 0 2$ 
OOOA NERR~$ 

STORAGE hSSIGNMENT (BLOCK. TYpE. RFI ATIVE LOCATTON, NAME) 

nOOO 000127 1001F 0000 oontu? t002F nono 000155 1003F 
nooo 00021~ 1006F 0000 0002u2 lu07F 0000 000255 10n8F 
nOoo no0300 1010F 0000 000310 lullF 0000 000320 101?F 
0000 000~07 lO19F 0000 0003ul lU?OF 0000 000227 10f,F 
nOOl 000022 11~G 0000 00001',5 ?OnOF 0000 000~22 ?OolF 
nOOo 00 0467 200~F 0000 00n476 ?Un5F 0000 000505 ?OOAF 
nOOO nO OS:13 2009F 0000 00nsu4 ?UIOF 0000 00055~ ?oHF 
nnoo nO%Ol 2n14F 0000 000A10 ?U15F 0000 000110 ?O?OF 
0000 no On66 3GOOF 0001 000511 ~30G nool 000136 ~l 
nooo 000643 40 02F 0000 000A<;3 4003F 0000 000663 400SF 
noOl n002~3 SL OnOI 0004u7 AOl 0000 000077 AOOOF 
0001 nO fl ,,72 75l 000 1 000572 76l OOO ~ R 000000 AA 
0000 R nO OnS2 CANS 0000 R 0000<;3 CAST 0000 R noooOo CST 
nOO:» n0 3720 IA 0000 0IJn7ul TN')Pq;. oono I 00n050 T7 
nOOo R 0000')4 YCOST 0000 R 0000f,2 yHTM 0000 R 000055 YMFAl 
0000 R nO OO')6 YSOL 

nnlOl I. SUBROUTINE OPERAT(TONS) 
IIlItOl 2. C SUMMARY OF MATERTAl . FloW STREAMS. UNDER THE INDEX AA(90,I) 

onoo 000170 100~F 
0000 000?70 1009F 
0000 000330 1013F 
ooon 000352 1104F 
nooo nn0453 2002F 
0000 000515 2007F 
nooo 000!163 2012F 
nooo 000117 2021F 
0000 000f,17 4000F 
0000 0001',73 4006F 
0001 000565 71l 
ooo~ R 00~704 BB 
0000 R 000024 CSTT 
0000 I 000051 J 
0000 R n00061 YOIl 

onlol 3., C l=FlJEl OIL 2=po"'ER ~=Flc;H MEAL 4=FlsH SOL. 5= FISH OIL 
!'IntOl 4. C 8=MAN HRS 9=CITY WATFR 
00101 5. C 13=ANI0XID. 14=911 PH.ACTO 
I\lIln:» 6. COMMON/AlOCKt; AII(100,2n),IA(100,5),BB(100) 
1'\1'1104 7. DIMENSION CST(20).Cc;TT(2n) 
IInlos 8. lZ = BA (9Il 
1I'11nA 9* PRINT 2000 
lI:1l10 10. 2fMn FORMAT(IHl) 
IIrllll 11* PRINT 2001 
ontl~ 12. DO 10 .)=1,2n 
(11'1111', 13. CST(J)=O.o 
0'1117 14. HI CSTT(J)=O.O 

0000 000203 1005F 
0001 001226 lOll 
0000 000374 1018F 
0000 0003/13 1105F 
oono n00460 ?OO~F 
0000 Onn5?~ ?008F 
oono 000572 20BF 
0001 0002~0 3l 
onnn 000625 400lF 
nooo 000706 4007F 
0001 000572 72L 
oo~n R 0000f,4 RYPROn 
0000 R on0063 FPC 
0000 R 0000/10 VCONC 
0000 R onnO~7 YPAST 



'""' ~ 
~ 

Table L--Continued. 

n027F. 
0030F. 
nn31)F. 
on307 
(ln311 
nn312 
1'10315 
(ln3;:>n 
on3;>:'1 
nn:'l2F. 
nn327 
nn330 
00331 
(ln332 
(ln333 
nn3:'\5 
on33F. 
nn337 
nn340 
(ln341 
(ln342 
1'10343 
nn34F. 
nn35n 
nn3F.n 
nn36n 
00361 
nn363 
(ln364 
nn365 
(ln370 
on372 
nn37F. 
On37F. 
nn377 
nn4ns 
nn40F. 
(1(1407 
nn410 

76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
9S. 
96. 
97. 
98* 
99. 

lao. 
101. 
t02. 
103* 
104. 
lOS. 
106. 
107* 
108. 
109* 
110* 
111. 
112. 
113. 
114. 

PRINT 1080,rOSTll\,WARE,ICOSTIJ).J=2,6) 
1080 FORMATI/2SH TOTAL wAREHOUSE ,FI0.3'1~H PFR 1000 SG.FT.6Fl 

CO.3) 
PRINT 1090 

1090 FORMATI/2SH PROCE~S BUJLnING 
PRINT 1100.AAI99.,4\ 
PRINT 1110.AAI99.,S\ 
PRINT 1120.AAI99.,6\ 
PRINT 1130 ,A AI99.,7\ 

110n 
1110 
1120 
1130 

FORMAT/2SH ELFCTRICAI WIRING 'Fln.3'1~H PER 1000 SQ.FT 
FORMATI2SH HEATTNG ANn VENTIL. ,Fln.3.1SH PFR Inoo SQ.FT 
FORMATl2SH PliIMRTNGlr-;ENERAll ,F1n.:'!,1"H PFR InOO SQ.FT 
FORMATI26H FIRE PRFVFNTION EGUIp.F q.3""HPER 10nO SQ.FT 

140 

BUILD =O.Ol~*TONS 
IFIBUILD .LE. 2) RUTLD = ;:>.0 
COST(2) =AAI9Q.18\.RIJILD 
COST(3) =COST(2)*AAI99,lQ) 
COST(4) =CO~T(2).AAI99,l\ 

COST(5) =CO~T(2)+rOsT(3)+COSTI4) 
COST(6) =CO~T(5).AAI99,2) 

COSTlll = COC;TI'i)/BIIILD 
DO 140 J=2,F. 
COSTTIJ) = rOC;TIJI +COSTT(J) 
PRINT 1140 , rOSTI tl ,RlJILD. (COSTIJ) ,J=2,61 

1141) FORMATI/25H TOTAL BUILnTNG COSTS ,Fln.3,,"H PFR 10no SO .FT,6Fl 
CI).3) 

lS0 

IFII Z . EQ. 1) GO TO 90 
COST(l) =1'io. 

COS TI S)=COSTll) 
DO 1!'>0 J=2,h 
COSTTIJ) = rOC;TIJI +COSTT(J) 
PRINT 3012, COSTI11 . COST(S) 

301::> FORMAT(/4SH LABORAToRY CONTROl yrlSTRUMEtJTATTON 
C:'I,20X,FI0.3) 

90 PRINT 2000 , ICnSTTIJI . J=2.6) 
2000 FORMAT ( / /25H TOT A. F AC I L TT I ES 

AAltOO, 9 )=Cn~TTI51 

RETuRN 
END 

, 3"X51'" \ 0,,') 

" S1(,F10. 

FND nF COMPILATION: NO DTA r-;NOSTTCS . 
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Table 1 .- - Continued . 

QFOR . S OPERAT ' OPERAT 
FoR ~9A- 0 7/ 12- 11 : 06 (3 . ) 

SIJBRoUTI NE OPERAT ENTRY POINT 001~4~ 

STORAGE lISEO: COOE(1) O()1253; nATA(O) 1100757 ; BLANK COMMON(2) 000000 

COMMON RLOCKS: 

0003 RLOCK1 005050 

EXTERNAL REFERENCES (BLOCK. NAME) 

0004 I\I PRT$ 
0005 NI 0 2$ 
OOOh IJERR3$ 

STORAGE aSSIGNMENT (BLOCK, TYpE. RFI ATTVE IOCATTON. NAME) 

0000 000127 1001F 0000 n0011<2 lu02F 0000 000155 10n3F 
nnoo 000214 1006F 0000 00021<2 lU07F nOOO no0255 lon8F 
nOOo no0300 1QlOF 0000 0003'0 lUUF aooo no0320 10l;>F 
0000 00 0407 lOl9F 0000 OfJ031<l lU;>OF (l000 no0227 10F.F 
n001 00 0 0;>2 114G OfJOO OnOOF.5 ?OOOF aooo 000422 ?001F 
nOon 00 0467 2004F nooo On0476 ?Un5F 00£10 £100505 ?OOnF 
nOon nOOS~3 2G09F 0000 on051<4 ?UlOF 0000 00n554 ?011F 
nOOn noOnOl 2nlilF 0000 nOOn10 ?U15F 0000 000110 ?O?nF 
nOon no On66 3r,00F oon Of)nSl1 330G (l00 1 000136 4L 
nnoo 00 0(,43 4r,02F Onoo onohc;3 4un3F 0000 00n663 40nSF 
nOD 1 no0233 !::lL 0'10] 000 41<7 hUL 0000 00n077 F.OnnF 
nOO I nOnS72 7'5L anal 000572 76L o on~ R oonoOo AA 
nOOo R nOnnS2 CANS 0000 R onooc;3 CA~T (l000 R noooOo CST 
nno.., n03720 IA 0080 00n71<1 TN.JP~ 0000 I 000050 T7 
nOon R 00nnS4 YCOST 0000 R 0000F.2 yHTM 0000 R 000055 YMFAL 
0000 R nOOOS6 YSOL 

"ntnt 1,. SUBROUTINE OPERAT(TnN~) 
nnln1 " .. C SUMMARY of MATERTAI FLoW ~TREAMS.UNOER THE INDEX AA(9n,I) 

0000 000170 1004F 
0000 000:;>70 1009F 
0000 000330 1013F 
0000 000352 1104F 
0000 000453 2002F 
0000 000515 2007F 
0000 000563 2012F 
0000 000117 2021F 
0000 000 ... 17 4000F 
0000 000h73 4006F 
0001 000565 71L 
0003 R 004704 BB 
0000 R 000024 CSTT 
0000 r 000051 .J 
0000 R 000061 YOIL 

"nl01 3 .. C 1 =FIJEL OIL 2=POllIER ~=FIc;H ME~L 4=FISH SOL. 5= FISH OIL 
"nln] 4. 
nnlO! ~'" 
"nlln h* 
""'04 7. 
n"IIlS 8. 
n"lnF. 9. 
n"ll1 n In. 
n"lll] 11-0 
""11 .., 12. 
!'~ lll-. 1 j. 
""l 117 14. 

C 
C 

8=MMJ HRS 9=CIrY W~TFR 
13=ANIOxIO. 14=~111 PH.ACTO 

COMMON/ALOCKI/ AA(,OO,2nl,IA(10n.5),RB(1001 
OIMFNSION C~T(20) .C~TT(2nl 
r 7 = Bn (911 
PRINT ?OOO 

20Jr, FORMAT(IHl) 
PRINT 2001 
00 In .J=1 , 2n 
CST(Jl=O . O 

1, CSTr(J)='l.O 

0000 000203 100SF 
0001 0012?6 lOlL 
0000 000374 1018F 
0000 0003 ... 3 1105F 
0000 0004 ... 0 ?OO:'lF 
0000 0005;>4 ;>008F 
0000 000572 ;>013F 
0001 0002:'10 3L 
0000 0006;>5 4001F 
0000 000706 4007F 
0001 000572 72L 
oono R 0000 ... 4 RYPROn 
0000 R 000063 FPC 
0000 R 0000 ... 0 YCONC 
0000 R 0000~7 YPAST 
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nn121 
On122 
IInl;>n 
Onl::>7 
IIn133 
on134 
nn140 
On141 
On146 
nnlS3 
nnlss 
nnt5M 
nnlM::' 
nn163 
nn164 
nn171 
nn17n 
nn177 
On2n4 
nn211 
nn2.U 
on215 
nn21n 
nn217 
nn220 
on221 
nn225 
nn22M 
nn23~ 

on233 
n0234 
nn241 
(ln242 
n0243 
nn247 
nn2S0 
on254 
on255 
nn260 
nn261 
nn264 
nn265 
nn270 
On271 
on272 
on273 
on276 
on301 
nn3n2 
nn3n5 
nn3n7 
"n310 
nn31.1 
00315 
nn31f. 
nn317 
n n 3~3 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
3!. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48 . 
49. 
50. 
51 . 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
6!. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 

CST(l) = TON~.BB(~).?O.O 
PRINT 1001'TONS.C~Trl) 
CST(2) = AAr90,1).BA(ln) 
PRINT 1002,AAr90.,).CST(?) 
CST(3) =AAI9n,2).RBr6).0.01 
PRINT 1003'AA(90,?).CSTI~) 

CST(4)=AAI90.14).BRI14) 
IFIll .FQ. 1) PRINT 1004,AAI90,14),CSTI4) 

IF(Il .E~. 3) pRTNT In04.AAI9n,14).CSTI4) 
IF(Iz.NE.3.AND.I7.NE.4) Go To 4 
CSTlt6)=AA(9n.t1).RBrl0) 
PRINT 3000.AA(90,17).CST(16) 

4 CST(15)=AA(9n.12).RBr41) 
3000 FORMAT(/25H ~N SODTUM HYDROXIDF ,F8.n,SH LB ,5XF8.2) 

IFIll .EG. ~) PRINT 11n5.AA(9n,12),CSTI15) 
IFIll .EG. 4) PRINT I1n5.AA(90,12),CSTI15) 
CST(14) = AA(qO.l~).BB(ln) 
IFIll .EG. ~) PRINT I1n4.AA(9n,15J,CSTI14) 
IFIll .EG. 4) PRINT I1n4.AAI9n,15),CSTI14) 

IF(Il .EG. 31 GO To ~ 
IF(IZ .EG. 41 GO To ~ 
CST(5)=AA(90.13).BRI,3) 
GO TO 5 

3 CST(5)=AAI90.1~).BRI44) 
5 CONTINUE 

PRINT 1005,AA(90.1~).CST(S) 
CST(6)=AAI75.17).BRI,S) 
PRINT 1006,AA(75.17).CSTln) 
CANS=O.O 
CANS=AA(75.41.RB(1~) 

IF(AA(75.4).GT.OJ pRTNT In6,AA(75,4),CANS 
CST(6):CST(61+CANS 

CST(7) =AA(90.9).RBr9) 
PRINT 1007,AA(90.q).CSTI7) 
CST(8) =AAIQn.8).RBr7) 
PRI NT 1008,AAr90.A).cST(AJ 
CST(9) =AAll00.tn,.RBIA).n.1/3 
PRINT 1009,CST(9) 
CST(10) =AArlo0.1n)/~0. 
PRINT 1010,CSTII01 
CST(11)=CSTrA)·o.,5 
PRINT 1011,eST(11, 
CST(12) =CST(10) 

6000 FORMAT(25H BOILER WATFR TREATMFNT ,21xFA.2,,?XF6.2,1/) 
CAST=3.3 
PRINT 600o.CAST 

PRINT l012,eST(121 
CST(13) =CST(A).0.3n 
PRINT 1013,r.STI131 
IF(Il.NE.2.AND.ll.NF.6.ANn.ll.NE.1) GO TO 60 
CST(18) =AA(90,1A).BB(lAl 
AAI9o,18)=AA(90.1A).?Uno. 
PRINT 1018,AAr90.,8,.CSTrI8) 
CST(19) =AA(90.1a). BB(19) 
AAI90.19):AA(90.1q).?Ono. 

PRINT 1019. AA(qO.19),rST(lq) 
60 CONTINUE 
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n0324 
003::>4 
00324 
003;>5 
0032n 
nn327 
nn332 
00333 
nn335 
003.'If. 
00341 
00343 
00345 
00347 
00350 
nn351 
110354 
n0355 
n0357 
00360 
n0361 
nn362 
on3f.3 
00367 
on373 
00377 
004n3 
n04n7 
on413 
nn417 
nn422 
M423 
00424 
00425 
on42n 
00427 
nn43n 
00434 
n0440 
00444 
nn4S0 
nn4S4 
n046n 
nn464 
M47n 
00471 
n0474 
n0477 
nn477 
005no 
nn50n 
nn5nl 
on501 
nn5n;> 
M502 
nn5n3 
nn5n4 

72* 
73. 
74* 
75* 
76* 
77* 
78. 
79* 
80. 
81* 
82* 
83* 
84* 
85* 
86* 
87* 
88* 
89* 
90* 
91* 
92* 
93* 
94* 
95* 
96* 
97* 
98* 
99* 

100* 
lOt. 
102* 
103* 
104* 
105* 
10&* 
107* 
108* 
109* 
110* 
111.. 
112* 
113* 
114* 
115* 
116* 
117* 
118* 
119* 
120* 
121* 
122* 
123* 
124* 
125* 
126* 
127* 
128* 

yCOST =(CSTlll+CST(2)+CST(3)+CST(4)+CSTI5)+C~T(6)+CST(7»*BA(50)+ 
C(CST(8)+CST(q)+CST(ln)+CST(11)+CST(12)+C5T(13»*3nO.0 +(CST(14) + 
C CST(15)+CSTI1h)+C~Tlt7)+r.sTtlA»*BBI50) 

20 

YCOST=(CSTI191*BB(5n» + YCOST 
YCOST=YCOST+CAST*BR(sn) 

DO 20 J=2,2n 
CST(J) =CST(J-l) + r.ST(JI 
CSTT(J) =CSTTIJ-l\+cSTT(J) 
CST(20)=CST(2n)+CA~T 

PRINT 1020,C5T1201 
PRINT 2002 
IFlll.NE.2.AND.ll.NF.6) GO TO 76 
IF(Il.NE.6) GO Tn 71 

2020 FORMAT(/15X,4H HTM FISH MEAL,F8.3,10H ToNS/DAY) 
AA(9~'20)=AAr90'201/2000. 
PRINT 2020,AA(90,2nl 

GO TO 75 
71 IF(Il.NE.2) GO Tn 72 

GO TO 75 
72 
76 
75 

CONTINUE 
CONTINUE 
CONTINUE 
IFIll .FG. 1) PRINT ;>003,AA(90'3) 
IFIll .GT. 1) PRINT ;>011,AAI90,3) 
IFIll .EG. 1) PRINT ;>004.AA(90,4) 
IF(Il.GT.2.AND.ll.LT.6) pRINT 2012,AAI90,6) 
IFlll.EG.7) PRINT ;>n04,AAI90.4) 

IFlIl.EG.2) PRINT ;>On4,AAI90.41 
IFIll .GT. 1) PRINT 2013.AA(90.7) 
PRINT 200S,AAr90,s) 
YMEAL = AAIQn.3)*RB(50) 
YSOL = AAI90,4)*RBrsO) 
YPAST = AAIQO,6)*RBrsO) 
YCONC = AAIQO,7)*RB(sO) 
YOIL = AAI9~.S)*RBrsO) 

YHTM=AA(90,2n)*BB(sOI 
IF(Iz.EG.6) PRINT 2n::>1,YHTM 

IFIIZ .FG. 1) PRINT ;>006.YMEAL 
IF(IZ .r,T. 1) PRINT ;>nlo.YMEAL 
IF(ll .• EG. 1) PRhlT ::>007.YSOL 

IF( IZ.GT .2.AND. IZ.I T .h) PRINT 2014. YpAST 
IF(IZ.EG.2) pRINT ;>On7.YSnL 
IFIIl.EG.7) PRINT ;>n07,YSOL 
IFIll .GT. 1) PRINT ::>U1S.yCONC 

2021 FORMATI/1SX 14H HTM FISH MEAL.F8.0.11H TONS/YEAR 
PRINT 2008,YOIL 
PRINT 2009,YCOST 

1001 FORMATI/25H FISH 
C.2) 

,F8.0,8H TONS .SXF8.2,12XFn 

1002 FORMATI/25H FIJEL nIl 
C.2) 

,F8.0,8H GALLONS.5XF8.2.12XF6 

1003 FORMAT(/2SH EI ECTplriTY 
C.2) 

1004 FORMATII2SH 9JLPHl JRrC ACTO 
C.2) 

100S FORMAT(/25H ANTIOXTDA NT 
1006 FORMAT(/2SH PACKAGTNr, 

,FS.0,8H KWHR 

.F8.0,8H LB 

,FS .::>.8H I B 
.F8.0.8H BAGS 

.SXF8.2.12XF6 

.5XF8.2.12XF6 

.sXF8.2) 
,sxF8.2,,2XF6. 
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1''1'>12 
fln')l 
01'')111 
nnc'1 '> 
1'0')1" 
""'>17 

n,>?n 
nn'>2n 
f'O'>?1 
M<;~l 

nn'>22. 
nn52;> 
nnS22 
nn~23 

nnS24 
nnS2". 
nn~2'; 

f'nS2F. 
nnS27 
nn530 
nn5"1 
nnS"2 
o'l5~3 
1'In';34 
(10';"'; 

nn5"F. 
nn5:>'7 
nn';40 
,'nS4 1 
nnS43 
nnS4S 
OnS4F. 
nn'>'iO 
(lnSSO 
nn5S1 
onSS2 
OnS'i7 
nnSI'>O 
00561 
onS65 
onS6F. 
onS67 
on'i74 
onS75 
on57F. 
n"S77 
on602 
on602 

13S. 
1~9. 

14 0:' 
lilt. 
III? • 
14:3. 
144. 
145,. 
141'>. 
147. 
148. 
149. 
150 .. 
151 .. 
lS2 .. 
153. 
154. 
ISS. 
156. 
lS7. 
15A. 
lS9 .. 
160. 
16t. 
162. 
163 .. 
164 .. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
17S. 
176. 
177. 
178. 
179. 
180* 
181. 
182. 
183* 
184. 
185* 

ATI/25H PArKAGTNn "FA. 0, 810i CANe; ,<;)(F8.2 , I?XF". 
C21 

100 FOR~AT(/2')H CITY ~ATFR 
C.21 

, FA . 0 , 8H GAl LOIJS.5XF8.2 .1 2XFh 

100~ r:OR~AT( 12,>H LABOR ArJD SUP[RVlc:;JOtJ ,F8. 0 .8H MAN HR •• '>XF8 . 2 .1 2XFh 
C.)./I) 

OfPRfrlATION 
Mil I "lTFIlMJCF 
PAYROI l FXTRA~ 

WSIJRAfJrF ANn TAXFS 
OvFRHFAn 

, 21XFA . 2 .12XF6 . 21 
, 2 1vF8.2,12XF6 .21 
, 2 IxF8.2.12X F6 . 21 
, 2 1XF8.2.12XF6 .21 
,21xF8.2.12XF6.2.//) 

CoSTS,21xF8.2.12XF6.2.//) 

1009 FORMAT(/2SH 
101~ FORMATI/2<;H 
1011 FORMAT(/2C,H 
1012 FORMATI/25H 
101:3 FORMATC/?SH 
102~ FORMATC/2<;H 
1104 FORMATl/25H 
1105 FORMATI/2C,H 
1018 FORMATC/2SH 

TOTAl OPER ATIN(; 
CALC 111M HYDRnxIDE 
FrJZYMF 

,F8.0,8H LA .'>XFA.21 
,F8.0,8H lB .'>XF8.21 

I~OPRnPYL AlroHol ,F8.0,8H POUNDS .'>XF8.2012XFh 
C. 21 

1019 FORMATC/2SH PHOSPHOpIC ArID 
C.2) 

,F8.0,8H POUNDS .,>XFS.2,12XFF. 

COST ITFM 2001 FORMAT( 20v.,7H nPFRATING CO~TS ,//75H 
COUANT ITY USEn CO~T I N Dot lAR~ ,/43X30H PER 0 
CAY I 

2002 FORMATC/20X.l7H PpOnIlCTIn~1 RATF 
2003 FORMATC/1SX,2H FI~H MEAL ,FI0.3,10H TONS/DAy 
2J04 FORMATC/1'iX,2H FI~H ~OL. .F1n.3,10H TONS/DAY 

C 
200'; 
2:)06 
2007 
200S 
2009 

2010 
2011 

2012 
2(lU 
2)14 
2(llS 

4000 

4001 

4002 

4003 

400S 

FORMATC/lSX,2H FI~H oIL ,Fln.3,10H TONS/DAY) 
FORMAT(//lSv12H FTSH MFAL ,Fl0.n,11H TONS/YFAR 
FORMATC/lSX 12H FTSH SOL. ,Fl0.n,lt H ToNS/YFAR 
FORMATC/1SX 12H FTSH OIL ,Fl0.n,11 H TONS/YFAR ) 
FORMATC/20X;:>4H YfARI Y OPFRATHIG COST =,F12.F..8H DOLLARS 

FORMATC//15X,2H ROME MEAL ,FI0.0.11H TONS/YFAR ) 
FORMATC/lSX1;:>H BONF MFAL ,F10.3,10H TON~/QAy ) 

FORMAT(/lSX,2H Fl,H PASTF ,FIO.3,10H TONS/DAY) 
FORMATC/1SX,2H DRy roNCo ,Fln.3,10H TONS/DAY) 
FORMATC/1SX 12H FTSH PASTF ,Fl0.0,11H TONS/YEAR 
FORMATC/1SX 12H Dpy CONC. ,Fl0.n.l1H ToNS/YFAR 
IFCIZ .EO. 1) GO TO lUI 

PRINT 4000 
FORMATC/20X,;:>4H PRnDIiCTION COST OF FPC) 
PRINT 4001 
FORMAT C 74H By-pRODIICT PR ICE (CENTS/POIJND) 

CRTHCnOlLARS/YFAR) 1 
YMEAL=YMEAL*;:>nOO.*RBrF.6)/lnO. 
IFCYMEAL.GT.nl PRINT 4002.ABC6A) ,YMEAl 
FORMATC/2SH RONE Mr:AI ,FA., ,13XF12.1'» 
YOIL=YOIL*20nO.*AB(67)/10n. 
PRINT 4003,BR(67),yOTL 

,FR.l,13XF12.6) FORMATC/2SH ~I~H OTL 
YSOl=YSOL*20nn.*ABr6Al/10n. 
IFCI7.EQ.2.0R.IZ.E~.7) PRTNT 4n05,BB(6R),ySOI 
FORMATC/2SH FI~H SnlilBlFS ,F8.1ol3XF12.f,) 
YCONC=YCONC*20nO.+.Sn*YPA,T*20no. 
FPC=CYCOST/YCONC)*,On. 
PRINT 4006,FpC 

TOTAL Wo 

4006 FORMAT(/20X,"2H FPr ('oST wITHOUT By-pRODIICTS ,FR.l,,3H CENT~/POII 
CND ) . 
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On603 
on604 
nn605 
nn61')f. 
nn6Jl 
M611 
M612 
on613 

186. 
187. 
188. 
189. 
190. 
19h 
192. 
193. 

BVPROD=VOIL+YSOL+VMEAL+YPAST 
VCOST=VCOST-AYPROD 
FPC=(VCOST/VCONCI*,On. 
PRINT 4007,Fpc 

4007 FORMAT(/20X,~2H FPr. r.OST wITH RV-PRODUCTS 
CND I 

101 RETURN 
END 

END of COMPILATION: NO DTAC;NOSTTCS. 

,F8.1,13H CENTS/POU 
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Table I.-- Continued . 

Q~OR.S LIBRE.LIBRE 
FoR S9A-07/12-11:06 (1.) 

SUBROUTINE LIBRE ENTRY POINT 001n77 

STORAGE IISED: CODE(l) 0011061 nATA(OI 0002471 BLANK COMMON(2) 000000 

COMMON ALOCKS: 

0003 nATAl 000050 
0004 ALOCKl 005050 

EXTERNAL REFERENCES (BLOCK. NAME) 

0005 NERR3$ 

STORAGE ASSIGNMENT (BLOCK. TYPE. REI ATIVE IOCATJON. NAMF) 

0004 R nOOooO AA 0004 R n04704 BB 0003 R 000000 DATB 

onl01 1. SUBROUTINE I IBRE 
onl03 2. COMMONI DATAl I DATRI8.51 
onl04 3. COMMON IBLOCK11 AA(100.20).IAI100.5).B811001 
on104 4. C IDENTIFICATION OF DATA STORED IN LIBRARY SUBROUTINE 
00104 5_ C 
00104 6. C EQUIPMENT INDEX NUMBER" 
on104 7. C 
00104 8_ C 6= CONICAL HOPPE~ CALLEn AY SIIB. HOPPER 
00104 9. C 11= PULVERIC::;ER CALLED AY SIIB. PlJLVER 
1'10104 10_ C 17= SCREW CONvEYER CALLED AY SUA. SCREWR 
on104 11. C 18= HAMMER MILL CALLED BY SIIB. HAMMER 
onl04 12. C 19= DRUM DRYER CALLED AY SUB. DRYER 
Onl04 13_ C 20= PAN DRYFR CALLEn AY SIIA. DRYERP 
onl04 14_ C 21= ROTARY vACUUM DRyER CALLED BY SIIA. nRYERR 
on104 15. C 27= tlOILER CALLEo AY SI)B. BOILER 
M104 16. C 30= SPRAY EvApORATOR CALLEn AY SUB. EVPSPR 
00104 17. C 31= WIPED FILM EVAPoRATOR CALLED AY SI~. EVPFLM 
00104 18. C 32= FORCED CIRCULATTON EVAPORAT.CALLEn AY SIIB. FVPFR, 
00104 19. C 33= VERTICAl EVAPORATOR CALLED BY SUA. EVPHOR 
00104 20_ C 40= SHOP FAR. STORAr,E TANK CALLEn AY SUA. C;TORAc:; 
On104 21. C 42 PRESSURF VESSFL CALLEn BY SI IA. VESSEl 
onl04 22. C 43= DISTILLATION ,01 liMN CALLEn AY SIIB . COLUMN 
001n4 23. C 49= JACKETEn REACTING VE"C::;EL CALLED AY SUA. REACTR 
n0104 24* C 50= FISH GRINDER CALLED AY SUA. GRINDR 
Onl04 25. C 51= VIBRATING SCRFEN CALLED AY SUA. SCREEN 
00104 26. C 52= SHARPLES CENTR I FI IGF CALLED AY SIIA. SHARP 
00104 27. C 5:3= SOLID BOWl CE~ITR I FUGF CALLEn AY SliB. BOWL 
on104 28. C 54= V-BASKET CENTRIFIIGF CALLEn AY SUB. CNTFGF 
00104 29. C 57= FREE FLOWING ,,01 • BLFNDER CALLED AY SUB. BLENDR 
00104 30. C 65= REC I PROCAI PlJMP" CALLED AY SliA. PMPRE, 

0004 003720 IA 0000 0002;'10 JNJP$ 
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Table I.--Cont inued . 

"1'104 
onln4 
(I.n1n4 
fln1n4 
I'nl04 
""'n4 
""'04 
"1'1104 
"11104 
l1"t04 
nnl04 
1111104 
nn104 
1'''\04 
0'lln4 
"nl04 
nnln4 
"n1n4 
01'104 
Onl04 
0,,'n4 
onl04 
0,,'n4 
"nln4 
(I,,'n4 
n,,104 
0 .'" 04 
"'lIn') 
".1'1 OF. 
"'''''07 
""'10 
"1'1111 
"",1;> 
"1'1113 
"""13 
""'114 
"nIl ') 
(1'11 1 F. 
""117 
"'''120 
n" I ;>1 
""';>1 
""';>;> 
,.,,, 1 ;>.~ 

""";>4 
""1;>') 
""I;>F. 
"'''1;>7 
(1"' 1 ;>7 
"'113n 
n '11.' 1 
n~I;>';> 

""1,\,\ 
".., 1 ,\4 
":-1 V, 
fin 1 '" 
""I! V; 

3h 
32. 
33. 
34 .. 
35. 
36. 
37. 
38. 
39. 
40. 
41,0, 
42,. 
43. 
44* 
45. 
46. 
47* 
48. 
49. 
50. 
51. 
5;>. 
53. 
54. 
55. 
56 • 
57. 
58. 
59. 
60. 
61. 
62. 
63,. 
64. 
65* 
66 .. 
67. 
61\. 
69* 
70. 
71. 
7;>. 
73 .. 
74 .. 
75. 
7(, .. 
77 .. 
7f\ .. 
79. 
BO. 
8h 
8;>. 
8j,. 
84. 
8',. 
Bf,.. 
87~ 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

66= 
1',7= 
70= 
71= 
72= 
73= 
74= 
75= 
78= 
80= 
81= 
85= 
99= 

CENTRIFIIGAL PIiMpS 
SHELL-TIIAE HEll T f:XCHANGERS 
VEL T CO~IVEYER 
BUCKET COJ IVEYFR 
SCIILE 
AGITATOR-pROPFLI AR 
GALL MIl 
tlAGGING MACHIME 
ROT ARY nRlIM F T L TFR 
OVERHEAn CRANF 
URAG COt,JVFYER 
NECHANIcA REFRI~FqATTON 
FIlSCILITlFS 

RY SIIB CALLEn 
CALLEn 
CALLEn 
CALLEI') RY 
CALLEn RY 
CALLEn RY 
CALLEI') 
CALLEn 
CA LLEn 
CALLED 
CALLEn 
CALLEn 
CALLEn RY 

RY 
RY 

RY 
RY 
RY 
RY 
RY 
RY 

SIIR. 
SlIR. 
SUR. 
SIIB. 
SIIB. 
SUR . 
SuB. 
SlJA. 
SIIB . 
StIR 
SUR. 
StIR. 

C GENERAL IDENTIFICATION O~ THE STORFD DATA. 

PMPCNT 
HEATEx 
RELT 
RUCKET 
ScALE 
AGITOR 
RALMII 
RAGGMA 
FILTER 
CRANEe; 
DRAGMA 
RFFRIG 
FASCII 

C THE FOLLOWING DATA WTLL IN MOST CASES RE STORFD LINDER THE IDENTIF-
C YING INDEX NIIMBER ~OR EACH IDO~' OF EQUIPMENT. VARIATIONS OR ADnI-
C TIONS TO THIS PATT~RN APE FXpLlliNED UNnER THE RFSPECTTVE HEAnINGS. 
C 
C 
C 
C 
C 
C 
C 
C 

AAC IX,7) = IINIT CnST 
AACIX,8) = FXPONf:MT of CnsT EOU ATION 
AACIX,11) = FIELD MATERIALS CnST FACTOR 
IIA(IXr12) = DIRECT IIIROR COST FACTOR 
AA(IX,13) = INDIRFCT COST FACTOR 
AA( IXrl5) = UNCERTATNTY FACTOP FOR BARE MODlll E 

C CONICAL HOPPERS. STZE liN n CURlC FFET. REF GllTHRIF 
AA(6.7) = O.ntO 
AA(6,B) = O.I',H 
AA(6,1l) = 0.04 
AA(6r12) = n.Ol 
AA(6,13) = n.L~2 
AA(6,15) = n.l0 
AA(6,18) = ;>.40 

C FISH STORAGE 
AA(7.7)= u.Q 
AA(7,8) = 0 . 9 
AA (7,11) = 0.0 
1111(7,12) =0.1n 
IIAC7,13)=.4 
AA(7,15)=U.I 

C BAROMfTRrc CONDEMSFR AMD SCRURRERS 
AA(B.71 = 2n. 
AAlIl.8) = 1.0 
AA (8. t1) = n. '\3 
AACIl.12) = n .'\3 
AA(8ot3) = n.'\3 
AA(80151= 0 .1 

C PUt VERIZfH 
AAC1t.7)= ')::>0. 
IIIIC t t. 8)= .... 5 
All C 1 1 • t 1 ) = .272 
IIACt1ot;»= .... 11l 
IIA(tl.n)=.4 
AAI 11.1 ')1= .1 

C SCPEW COtJVEYER 
AAlt7. 7)= t nOO .' 

CoST 



Table 1.-- Continued. 

n01:'17 88. AA (17, 8): .9 
00140 89. AA (17,11): .272 
nol41 90. AA(t7,12): .~18 

00142 91. AA (17,13): .4 
00143 92. AA(17,15): .1 
00143 93. C HAMMER MILL SIZE + COST nATA. REF GUTHRIE 
00143 94. C SIZE UNIT: TON PER HOIIR 
00144 95. AA(18,7) : n • ., 
on145 96. AA(IB,8) : n.A5 
on141'> 97. AA( 18.111 : 0.27 
00147 98. AA(18.12) : 0.431 
0111<;0 99. AA(18.13) : 0.44 
onl<;l 100. AA(lB,1<;) : n.10 
anls1 lOt. C DRUM DRYER 
00152 102. AA (19, 7): 3000. 
lln153 103. AA( 19, 8): .38 
00154 104. AA(19,\I): .:>7Q 
001<;5 105. AA(19.12): .461 
001<;1'> 106. AA(t9013)= .4 
nnlS7 107. AA ( 19,1 C;) = .1 
nntS7 108. C PAN DRyER 
nn16n 109. AA(20,7 )= lQOO. 
Onl f>l 110. AA(20, 8)= .38 
ontl'>:> 111. AA(20r11)= .:>79 
Iln163 112. AA(20,12)= .461 
On1f>4 113. AA(2n.13)= .4 

'""'" nnt6s 114. AA(2')']!»)= .1 en 
0 nn16S 115. C ROTARY VACUUM DRYFR 

nntf>n 116. AA(;>I, 7)= ;>SOO. 
nnlf,7 117. AA(;>l, 8)= .45 
nnt70 118. AA(2t,11)= .:>79 
nn171 119. AA(21.1;»= .;>0 
nn172 120. AA(;>1,13)= .16 
on173 12l. AA( 21,1<;) = .1 
nn173 12;>* C BOILER 
on174 123* AA(;>7, 7)= JQ5.S 
on175 124. AA(;>7. 8)= .'; 

On17f> 125* AA(;>7dl )= .19 
no177 126. AA(27.1;»= . 15 
on200 127. ~A(27.13)= .:> 
on201 128. AA(27dS)= .1 
nn2nl 129. C SPRAY EVAPORATOR <;YZE IINfl = I A OF WATER EV4P. PFR HR 
on2nl 130. C PRAY AND FILM EV"P. INC,IIOF c.cRlIflnF.PS AND BAR. C:ONOF.,..,SRS. BASE 
on;>nl 13h· C COST FROM CHEM. FtJG . FFB. Q. ,Q70, OTHf.R FACTORS FO. TO EVAP . FRo~ 

nn2nl 13;>. C GUTHRIE 
nn2n:> 133. AA(~O.7) = n . n5n 
('In;>n3 134. AA(30,B) = , . 0 
on;>n4 135. AA (30,11 ) = n.66 
on2ns 136. AA<3001;» = 0.;>4 
nn20n 137. AA(30,13) = 0.4;> 
nn2n7 138. 4A(30.1';) = n.l0 
nn2n7 139* C WIPED FILM EvAPORATORS c. I 7r II~J IT = SO . FT AREA 
nn210 140. AA()1,7)=0.0 
00211 141. AA(31,8) = n.31 
On21;> 142. AA()1.11 ) = 0.61'> 
00213 143. AA(3101;» = 0 . 24 
('10;>14 144* AA()1.1) : n.4;> 
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0(1215 
on21S 
On21f. 
On:?17 
on:?20 
00221 
OO:?22 
on223 
On224 
on:?24 
on:??5 
on:??1i 
on227 
on:?,o 
nn2:H 
nn:?3? 
nn:?33 
nn:?33 
on233 
on2~4 

nn:?3S 
nn:?3f. 
OO:?37 
nn240 
on:?41 
nn242 
nn?42 
nn242 
nn?43 
nn?44 
nn24S 
OO:?4f. 
nn247 
I1n?50 
I1n2S1 
on?">l 
I1n?">l 
fln?'>l 
On?">1 
nn?">? 
fln?">3 
nn?S4 
nn?,,>,> 
no?">'> 
no:?,,>,> 
nn?,,>,> 
nn?ss 
no?<;f. 
on?'>7 
nn?f.n 
('o?AI 
nn?1l2 
nn?n;'\ 
nn?li4 
nn?;:',> 
nn?nh 
nn;>bf. 

145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
17t. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191,. 
19? 
193. 
194. 
195. 
19h* 
197. 
19A. 
199. 
20n. 
201. 

AA(310151 = 0.10 
C FORCED CIRCULATION EVApORATOR~ SI7E UNIT= SQ FT REF GUTHRIE 

AA(32.71=0.f. 
AA(32.8) = 0.70 
AA(32.111 =n.66 
AA(320121 = n.24 
AA(320131 = n.42 
AA(320151 = nolO 
AA(32.181 = ?40 

C VERTICAL EvAPORATORS ~I7F uNTT = SQ. FT. REF. GIITHRIE 
AA(33.71 =.12 
AA(33.8) = n.'>3 
AA(33.111 = 0.66 
AA(33.121 = 0.24 
AA(330131 = 0.42 
AA(330151 = 0.10 
AA(330181 = 2.40 

C STORAGE TANK SIZF AND rO~T DATA. REF GUTHRIE 
C SIZE UNITS 100 GAL CAPAC TTY • MATRIAL FAcTOR INDEX 18 = S~T 

AA(40.7) = n.A8 
AA(40.8) = 0.31 
AA(400111 = n.20 
AA(40.121 = 0.27 
AA(400131 = 0.49 
AA(400151 = n.l0 
AA(400181 = 3.2 

C STORAGE TANK FROM 1000 GAL TO 40000 GAL CApACITY STEFL + SST REF GUT 
~ HRIE. SI7E UNITS lOO-D~ hAL 

AA(41.7) = n.5 
AA(41.8) = n.~5 
AA(41ol1) = n.3f\ 
AA(4ti12) = n.l0 
AA(41013) = 0.49 
AA(41.151 = n.l0 
AA(41ol8) = 3.2 

C PRESSURE VESSEL 
C FOR THE PRE~SlIRE IIESSELCTA(42.3) DETERMINES THE METAl oIA(42.?1 = 1 
C IMPLIES VERTICAL rONSTRUrTION(AA(42.l8) IS THE DIAMETER.AA(4?19) 
C IS THE HIGHT 

AA(42. 1)= 3.67 
AA(42. 2)= ?2'> 
AA(42. 3)= 1.0 
AA(42.lS)= .1 

C DISTILLATION COLIIMN 
C THE METAL.AA(4,.?nl THE WTDTH.AA(43.18) THE TRAY SEPARATION. 
C AA(43.t7) THF HEIGHT 
C DETERMINES THE WIDTH 

AA(43. 4)= 0.4 
AA(43.5)= 1.8 
AA(4jol5)= .1 
AA(43.11= 1.7 
AA(43.8) =1.0 
AA (43.11 ) = .:3 
AA(43ol21= .4 
AA(430131= .4 
AA(4.3.15)= .1 

C JACKETED REACTOR VFSSF.I UNIT COST 3*TANK COST DATA GUTHRIE. SI7F=GAL 
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Table 1.-- Continued. 

(102n7 
(10270 
00271 
00272 
00273 
00274 
00275 
00275 
00275 
n027n 
00277 
00300 
00301 
00302 
00303 
n0304 
00304 
00305 
0030n 
00307 
00310 
00311 
n0312 
00313 
00313 
00314 
00315 
"031f. 
00317 
00320 
00321 
00321 
00322 
On323 
on324 
on325 
On32f. 
00327 
nn3::>7 
110330 
00331 
003:'>2 
00333 
00334 
003:'>5 
00335 
003:'>5 
00336 
00337 
00340 
00341 
00342 
00343 
00343 
00343 
00343 
00343 

202. 
203_ 
204_ 
205_ 
206_ 
207. 
208. 
209. 
210. 
211_ 
212_ 
213_ 
214. 
215_ 
216* 
217* 
218. 
219. 
220* 
22h 
222. 
223. 
224* 
225. 
226. 
227. 
228. 
229. 
230. 
2310< 
232. 
233. 
234. 
235* 
236. 
237* 
238. 
239. 
240. 
2410< 
242. 
243. 
244. 
245. 
246. 
247. 
24A. 
249. 
250. 
251. 
252. 
253. 
254. 
255. 
256. 
257. 
25R. 

AAI49,7) = 0.240 
AAI49,8) = 0.35 
AAI49,11) = 0.38 
AAI49t12)= 0.10 
AAI49,13)= 0.49 
AAI49,15)= 0.10 
AAI49,18)= ".;:>0 

C FISH GRINDER BA~ED ON 3 TON/HR UNIT COST OF 18300 DOLLAR~. OTHER FAC­
C TORS AS FOR BALL MILL 

AAI50,7) = ::>.r:;4 
AAI50,8) = 0.65 
AAI50,1l) = 0.54 
AAI50,12) = 0.195 
AAI50,13) = 0.42 
AAI50dS) = 0.10 
AAI50t18) = 2.4 

C VIBRATING SCREEN FILTERS. SINGLE. ~IZE UNIT = SURFACE AREA. REF GIITH. 
AAIS1,7) = 0.7 
AAI51,8) = 0.58 
AAI51,11) = 0.27 
AAI51,12) = 0.0r:; 
AAI51,13) = 0.42 
AA151d5) = 0.10 
AA151d8) = 2.40 

C SHARPLES CENTR I FI IGE 
AAI52,7)=52no. 
AAIS2, 8)= .68 
AA I 52 • 11 ) = .26 
AAI52.12)= ."4 
AA I 52.13) = .4 
AAI52.1"i)= .1 

C SOLID BOwL CENTRIFUGE 
AA153. 7)= 1900. 
AA(53.8)= . 73 
.l.AIS3.1l)= .26 
AA(53d2)= .,,4 
AA(S3d3)= .4 

AA(53dr:;)= .1 
C v ERT ICAL BASKET CENTRI~Ur,t 

AA( S4 . 7)= 620 . 
AA(54, A)= 1-
AAI54.11)= . 26 
AA("i4d 2)= .1 94 
AA( 54 013)= .4 
AA(S4olr:;) = .1 

C FLOWING SOLIDS BI ENDER ~T7f IINIT =FT •• 3/HR UNIT NORMALI7ED TO GrvE 
C A COST OF 15000 FOR 75n FT •• 3/HR POWERED By 25 HO MOTOR 

AA(57,7) = n.47 
AAlr:;7.81 = (1.,)2 
AA("i7ol1) =0 .48 
AAIS7.12) =0.13 
AAI"i7d3) = (1.42 
AA(57olS) = (1.10 

C CENTRIFUGAL AND RfrD. PUMPS ARE CO<;T FITED By A OIiADRATI C EQ. IN T ERM~ 

C OF LOG(SI lE ). (RFF. Gll THRTE) <; I7 E UNIT = GPM",PSI . THf EQ IS: 
C LOG(COST)= LOG/IINIT rO~Tl + FXp.IOG(SI7E) + BExP.LOG(SI7E) •• ;:> 
C UNIT COST = AAcYX.7) FXP = AA(llC.8) BEXP=AAcIX.G) 
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Table 1.-- Continued. 

on343 
On343 
00343 
00344 
0:'1345 
nn34Fo 
1'11'1347 
nn350 
nn3S1 
01'1352 
nn353 
on3S4 
on3O;4 
on3ss 
nn35Fo 
on3s7 
on3FoO 
on361 
On362 
on363 
on364 
on365 
on365 
on365 
0031'.6 
on3f.7 
on370 
00371 
on372 
nn373 
M373 
00373 
on374 
on375 
00375 
on37Fo 
nn377 
00400 
1'10401 
M4n2 
On4n3 
nn4n3 
On404 
on4ns 
On40f. 
M4n7 
nn41 0 
nn411 
on411 
nn41::> 
on413 
n0414 
on415 
nn416 
On417 
00417 
M420 

259. 
260. 
261. 
262. 
263* 
264. 
265* 
266* 
267. 
268* 
269. 
270. 
27b 
272* 
273. 
274. 
275. 
276* 
277. 
278. 
279. 
280* 
281. 
282* 
283* 
284. 
285* 
286* 
287* 
288* 
289. 
290. 
291* 
292. 
293. 
294. 
295* 
296. 
297* 
298* 
299* 
300* 
301* 
302* 
303. 
304* 
305* 
306. 
307. 
308. 
309. 
310* 
311* 
312. 
313* 
314. 
315* 

C 
C CENTRIFUGAL PUMps. MATERIAL FACTOR IA(66.11=0/1/2 =FE/BRONZE/SST 
C AA(66.18)=BRONZF FACTnR. AAlFoFo.19)= SST FACTOR 

AAI66.7) =0.5 
AA(66.8) =0.174 
AAI66.9) =0.049 
AA(66.11) =n.71 
AA(66012) =n.35 
AA(66013) =n.44 
AA166015) =n.l0 
AA(66.18) ~ 1.28 
AA(66.19) = 1.9:'1 

C RECIPROCATING PIIMPS. C;AMF: AS FO CFNTRIFuGAL (REF GlJTHRIE) 
AA(65.7) = :>;.2 
AAI65.8) = n.281 
AA(65.9) = 0.03:'15 
AA(65.11) = 0.71 
AA(65.12) = 0.70 
AA(65013) = 0.89 
AA(65015) = 0.10 
AA(65018) = 1.25 
AA(65019) = ::>.10 

C COST AND SIZE vAl lJES FnR SHELL-TUBE" HEAT EXCHANGERS. REF r,UTHRIE 
C SIZE UNITS ARE S~. FT of SURFACE AREA 

AA(67.7) = n.,13 
AA(67.8) = n.f.22 
AA(67.11) = n.714 
AA(67012) = 0.63 
AAI67.13) = 0.947 
AAI67.15) = 0.17 

C MATERIAL FACTORS FOR HFAT EXCHANGE PS. SHELL/TUBE. INDEX lA = ST/Sc;T 
C INDEX 19 = SST/SST REF r,IITHRTE 

AA(67.18) = 2.2"i 
AA(67.19) = 3.26 

C BELT CONVEYER 
AA170. 7)= 540. 
AA170. 8)= .1'.5 
AA(70.11)= .27 
AA(70012)= .:>;9 
AA(70.13)= .4 
AA(70.15)= .1 

C BUCKET CONVEYER 

C SC ALE 

AA(71. 7)= 2:>0. 
AA(71. 8)= .65 
AA(7101ll= .278 
AA(71.12)= .562 
AAI71.13)= .4 
AA(71.15)= .1 

AAI72.20)= 4 . n 
AAI72.18)= 7.:> 
AA(72.191= R.55 
AA(72.11)=0.08 
AA(72013)=0.4 
AA(72015)= n.l 

C AGITATOR 
AA173. 7)= 3 0; 0 . 
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0114::>1 
011422 
n0423 
On424 
00425 
n0425 
n04::>f. 
1'\11427 
nn430 
11114~1 
n/'l432 
0l14~3 

nl1434 
On4~4 

On4~5 

I1n4~h 

n04~7 

nn440 
n0441 
111'1442 
n044~ 

011443 
nn444 
nn445 
111'1441'> 
n0447 
1'10450 
011451 
01145::> 
on4<;2 
004<;::> 
011453 
nl14<;4 
n04S5 
nl14<;h 
1104<;7 
n04hO 
I1n461 
(11146;;> 
11 n 41'> ;;> 
on463 
110464 
on465 
On46f. 
nr'46F. 
On41'>h 
nn4hf. 
nn467 
n0470 
on471 
n047;;> 
nn473 
nn474 
0047, 
nn47f. 
nn47f. 
On471'. 

316. 
317. 
318. 
319. 
320. 
32h 
322. 
323. 
324. 
325. 
326. 
327 .. 
328. 
329* 
330. 
331* 
332* 
333* 
334. 
335. 
336. 
337. 
338. 
339_ 
340_ 
34h 
342. 
343. 
344_ 
345. 
341'>,. 
347 •. 
348. 
349. 
350_ 
351.· 
352_ 
353_ 
354. 
355_ 
351'>. 
357. 
35A. 
359* 
36 0* 
36h 
362. 
363. 
364. 
365. 
366. 
367. 
368. 
369. 
370. 
371,.. 
372. 

AA(73, 8)= .5 
AA(73,11)= .276 
AA(73,12)= .344 
AA(73,13)= .4 
AA(73.15)= .1 

C BALL MILL COST DATA. MATFRIAL FACTOR INDEX=lA. SIF TONS/HR REF GUTHRIF 
AA(74,7) = 0.<;5 
AA(74,8) = 0.65 
AA(74.1ll = 0.54 
AA(74,12) = 0.195 
AA(74,13) = 0.42 
AA(74.15) = 0.10 
AA(74.18) = ;>.4 

C BAGGING MACHINE 
AA(75,7)=3300. 
AA(75,8)=0.P. 
AA(75,lJ)=.40 
AA(75,12)=0.11 
AA(75.13)= .4 
AA(75,15)=.1 
AA(75,1)=1000. 

C ROTARY DRUM FILTFRS. STZF UNITS SQ.FT. SuRFACE REF GUTHRIF 
AA(78,7) = 1.40 
AA(7b,8) = n.63 
AA(78.1l) = 0.47 
AA(78.12) = n.n 
AA(78rl3) = n.42 
AA(78rlS) = n.l0 
AA(78,18) = ;;>.4 

C OVERHEAD CRANES. IA(RO.ll= INnEX Frp SPAN 0=20FTII=3nFTI;;>=40FT. ~PAN 
C UNIT SIZE FACToRS ARF AA(An,IA)=30FT I AA(AO,l Q)=40FT .S17f. UNTT=TONS 

AA(80,7) =1.;;> 
AA(80,8) =0.f.0 
AA (80,11) = O. 4f> 
AA(80,12) = 0.1;;> 
AA(80,13) = 0.4;> 
AA(AO,l,) = 0.10 
AA(80,18) = 1.6 
AA(ROrl9) = ;;>.0 

C DRAG CONvEYER 
AA(8t,7)=9. 
AA(8t , 8)=.8 
AA(81013) =.4 
AA(8IrlS)= .1 

C ME(ANICAI REFRIGFRATION. ~17.E IINns= TO~IS. 
C COOLING TEMP. TNnEx = TA(I\5.1) WHICH SHOllLn CONTAIN TEMP. IN Df.(; F 
C AA(I\5,\8) THEN CoNTATN~ FACTOR F0R;;>0 AA(A5,1Q) FOR 0 nEG 

AA(85,7) =2.9 
AA(85,8) = 0 . 70 
AA(85rll) =0 .17 
AA(85.12) =n.,4 
AA(8~01~) =0.11 
AA(85.1<;) =0.10 
AA(85.tA) = , . 95 
AA(85019) =;;> . ;;>5 

C COST OF FACIlITIrS INnEw= 99 DET~rl INnex IDENTIFIES SEP. lOOMS 
C 1= FACIltTIES'INnIRECT~ ;;>=FASrrLITTf.S CERTAHITY ~ANC;E 3=C05T OF I AND 
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Table 1.-- Continued. 

"n471'> 
On471'> 
On471'> 
"1'1471'> 
111'1476 
On477 
on500 
onSOI 
01'1502 
01'1503 
On504 
01'1505 
nn501'> 
nnS07 
nn51n 
on511 
on512 
nn513 
011514 
"n5l5 
01'1516 
on517 
1'1'1520 
01'1521 
01'1522 
01'1523 
01'1524 
n0525 
1'052(, 
on527 
n05:>.n 
noS:>.! 
on5~2 
00533 
011534 
I'nS:>'5 
"n5~1'> 
on537 
n05~7 

01'15:>'7 
on537 
on5:>'7 
01'1540 
01'1541 
n0542 
01'1543 
1'11'1544 
nn545 
01'1546 
nnS47 
nn550 
01'1551 
01'1552 
01'1552 
('1'1552 
00552 
111'1552 

373", 
374", 
375", 
376", 
377", 
378", 
379* 
380", 
381", 
382", 
383", 
384", 
385", 
386* 
387* 
388", 
389", 
390* 
391* 
392", 
393. 
394* 
395. 
396", 
397", 
398", 
399", 
400* 
40h 
402. 
403", 
404", 
405* 
406", 
407", 
408", 
409", 
410* 
41h 
412* 
413* 
414* 
415", 
416", 
417* 
418* 
419* 
420* 
42h 
422* 
423* 
424* 
425* 
426* 
427. 
428* 
429* 

C PER ACRE 4=COST OF FENCF/1000 FT ~=LABOR FACTOR FENCF 6 = COST OF PAV 
C MENT/l000 FT**2 ~=LABnR FACTnR PAVEMENT 8= COST OF DOCK 9=COST OF Co 
C STRUCT LABOR , In=WAREH~~E LTGHTING COST/IOOOFTSQ 11= WAREH. FIRE PRE 
C VENTION COST 12= WAREH. BASE SHELL COST 13= CONST. LABOR FACTOR 14=LI 
C GHTING 15=HEAT AND VENT. 16= PUMRING 17-FIREPEVENTION lS-RASE 19-LABOR 

AAI98,2)=.ln 
AAI98,1l=0.070::; 
AA I 99,11 = O. ~4 
AAI99,2) = 0.15 

AAI99,3)=10.0 
AAI99,4) = 1.61 
AAI99,5) = 0."2 
AAI99,6) = 1'1.364 
AAI99,7) = 1.75 
AAI99,S) = 0.65 
AAI99,9) = 2.50 
AA199,10) =n.QO 
AA199,1tl =1.10 
AA199,12) =:>..22 
AAI99,13) =n.34 
AAI99,14) =1.75 
AA199,15) =1.50 
AA199rl6) =1.70 
AA199,17) =1.10 
AA199,18) =8.80 
AAI99,1~) ::1'1.34 
AAI99,20)= 15. 
AAII00,l)=3. 
AAII00,2)=32. 
AAI100,3)= 1.125 E-02 
AAI1(10,4)= 0::;.00 
AA(lnO,7)= S.OE-O~ 
AAll00,S) = 1.3 E-O~ 
AA(100,9) = 1.E-n7 
AA(100,1.1)=.724 
AA(100,12) = .074 
AAll00,13)=n.l 
AAII00,20) = 20. 

C THE BBII) COMMON BlOCK INCLlJDFS BUILT IN PRICE SCHEDULES. 
C 9=CITY WATER 10=FlJEL oIl 13=ANTIOXIDANT 14=SULPHIIRIC ACIn 15=FISH MEA 
C L BAGS lb=CAOH 1'>6=PRIr,E OF BONE MEAL(CENTS/LB) (,7=PRJCE OF FISH OIL 
C (CENTS/LB) 68=PRICE OF F'lSH c;OLIJBLES(CENTS/LB) 

C 

B13(9)=.25*.001 
BB(10)=.06 
BB(13)=4.00 
BB(14)=.017 

BB(15) = 0.25 
BB ( 1 6) = O. I'll 

BB(18)=129.22 
BB(66)=3.5 
BB(67)=4.0 
BB(68)=3.5 

BB(19)=45. 

C DATA FOR ISOPRORYL EXTRACTION IFRACTICN OF STREAM EXTRACFD IN STAGE) 
C DATB(STAGE,STREAMI STRFAM INDICES I-OIL 2-PROTEIN ~-ASH 4-WATER 
C 5-ISOPROPYL ALCOHoL 



Table 1.-- Continued. 

('!I 55;:> 430* C 
~1'!-J'i3 431. DATA (1 oj, = ;:>FI./lhl'l. 
1'''554 432. oATFH2,1'= Fl. 1;:>1'.. 

""555 433. oATR(3,1'= 4./1'1. 
""551', 434,. oATfH4,1 ,= 1./4. 
n"5<;7 435* oATA(5r1'= 1./4. 
""560 436* oATA(6,1'= 1./4. 
(1:'1561 437. oATA<7,I'= 1./4. 
(I')5h;:> 438. DAHl (B, l' = 1./4. 
(")5h3 439* oATA(t,2'= 4117.1,,0<;. 
""15h4 44O. oATA(2,;:>,=477./4A7. 
""51',5 441. oATA(3,;>;'= 47h./477. 
"n56h 442>1- oATA(4,2'= 471./u7h. 
""567 443. oATR(5,?'= 471./471',. 
"'1570 444. oATB(6,;:>'= 471./47(,. 
,''11'571 445* oA HI (7,;:>' = 471./471',. 
"n57;:> 446* oATA(B,2'= 471./u7h. 
111'573 447* oATB(1,3'= 100.11:>4. 
"n574 448. oATR(2,3'= 9A. /1.10. 

111'575 449* oAT'3<:~,3'= 97./9p,. 
('''571'. 45O. OATA(4,3'= 96./97. 
"rS77 451* oATA«",\'= 96./97. 
":1nnn 45;:>,. oATA(6,3'= 91'../97. 
"I'6nl 453* oATA(7,3'= 91'../97. 

~ 
nnf,n;:> 454. oA HI (B, "', = 96./97. 

01 ('I"6n3 45b .. oAHH1,4'= /9,,3.+/.1;:>3*1:>5.»/ 3276. 
~ (If'hn4 456" oATR(2,4'=(<;4,\.+(.1:>,\*161.' )/(Q63.+(.I;:>,·12s.» 

n"f,n5 457. oATrH~,4)= (3;:>4.+/.,;:>3.3nl.)'/(S43.+(.1:>3*IAI.l) 
"nhnh 451'1. oATA(4,4'= /3A.+( .1:>",*55,.) )/(324.+(.1?3*301.» 
""n07 459. oATB(S,4)= nATR(4.4) 
""hln 460. oATB(6,4)= nATR(S.4) 
('\1'\011 461. DATA(7,4'= nATO(h.4) 
"('ihl;:> 46;:> .. DATR(B,4)= nATA(7.4) 
(,\"f,I'\ 463* DATR (I. s) = 1?5 ..... A77 I Y27n. 
(1"614 464,. oATA(?"i)= 1 hI. /1:>5. 
"nhl5 465. oATA(",.5)= ~Ol./lhl. 

I1nolh 466* oATA(4.S)= 55'./3,,1. 
('\')r,>17 467. oATA(<;."i)= '1"TU/4." 
""h20 46B,. DATA(6."i'= ["lATA/S.')' 
I1l'lh;:> 1 469. oATA(7,<;'= nil Til/ 6 • . 'i' 
""h;:>;:> 470" oATO(8,5)= nATB/7.5) 
11"6;:>3 471. RETUKN 
"111>;:>4 47;:> .. END 

FNo of COMPII ArION: W) orAr.Il()C;TrrS. 



Table 1 .- - Continued. 

QMAP 
MAP ~2B - 07/1 2-11:06 

AnDRESS LIMITS 001000 1'143715 0441'101'1 0711'106 
STARTING ADnREsS ~43307 

woRnS DECIMAL 17870 18ANK 1075q r:lBANK 

SEGMEIH MI\I~I 001,,01'1 04371 5 1'144000 1'17101'1" 

NC:;WTC$/FOR 1 0011'11'11'1 01'110::>1 
NwBLK$/FOR 1 001n~2 00111'.4 0 044000 1'14401'1" 
NFTCH$/FOR 1 001165 0015~4 2 1'144007 1'1440,,1 
E)(P$/FOR 1 001"2'> 001614 2 1'144062 n4410? 
NTOC$/FOR 1 001,,15 00 ... 174 2 1'144103 1'14661'12 
NnS$/FOR 1 003,7" 01'1421'.3 2 1'146603 1'146673 

I-' 
NTAB$/FoR 2 1'146674 1'1467:>.2 

01 NEHR'bD/lJOM 1'1 1'146733 047001'1 
-.::J ERU$ 

NTB$/FOR 1 004~n4 OnLL5"" 2 1'147001 1'147022 
lJOMSVS (COMMON BLOCK) 1'147023 1'1470:>'7 
H<I;MONITOR/RALPH 1 0[)4"57 001'.001'. 2 1'147040 1'147677 

4 lJ OMSYC; 
tJTS$/FOR 1 0061'107 on71,? 2 047701'1 0477", 
AI OG$/FOR 1. 007133 01'172"1 2 047752 050012 
NFXPn$/FOR 1 007~"~ 0073?5 2 1'150 013 1'150022 
SClRT'I./FoR 1 007 ... 2" 1'1073.;1'. 2 1'150023 050034 
NTOS'brFOR 1 007,,,70110?? 2 05003') 1'150417 
NOC;YM$/FOR .1 011n?3 0112.;1 2 1'150 421'1 05043t 
NFRR$/UOM .1 011~,,2 n1171!2 2 1'150432 1'15061'14 
BIOCK4 (COMMON RLOCK) 1'15060" 05061" 
810CK2 (COM MON BLOCK) 1'150617 050634 
BI OCKI (COM MON BLOCK) 1'15063') 1'15571'14 
DATAl (COMMON BLOCK) 05570') 0557"4 
BI ANK$COMMO N (COMMON BLOCK) 
LTI::lRE 1 011743 01,0<;0 0 1'15575" 0562?3 

3 DATAl ~ BLANK«;COMMOI~ 
4 13LOCK, 

OPERAT l. 0131'151 1'11£13,3 0 1'156224 1'15721'12 
3 BLOCK) ? RLI\NK'tCOMMO N 

FASCIL 1 014,24 01,,0.;1 0 1'157203 0575,,7 
3 BLOrKI 2 RLANK'tCOMMOhl 

CAPTOL 1 015n€>2 1'11<;174 0 057571'1 n576h~ 
3 BLOCKt 2 RLI\NK<£'COMMON 

4 BL OCK2 
MATFR .1 015175 1'11<;31') 1'1 057663 0,,00:>.3 

3 BLOrKl 2 rJLANK$COMMON 
RFFRtG 1 015,16 01 <;4£1? 1'1 1'160034 1'16001'.4 



Table 1. -- Continued. 

:3 BLOCK1 ;> ElLANK'!;COMMON 
4 BLOCK2 

[J!:?A(;MA 1 015443 01<;613 0 06006') n601:'>5 
3 BLOCKt 2 BL ANK'!;COMMO~J 

4 ALOCK;:> 
CRANES 1 015h14 01<;7,,1 n (60131) 0602;>0 

3 BLOCK 1 2 RLANK-;COMMON 
4 BLOCK;> 

FrLTF.R 1 0157h? Olf,OhO 0 n60221 0602"1 
3 BLOr.K1 2 BLANK'!;COMMON 

4 ilLOCK2 
OAGGMA 1 016001 nlh21;> 0 060;>52 0603;>;> 

3 BLOr.Kt 2 BLANK$COMMON 
4 ALOcK;> 

BALMIL 1 016;>13 011'.3,1 0 06032.., 0603<;3 
3 BLOr.Kl ? BL ANK'l'COMMON 

4 ~LOCK2 
AGITOR 1 016 ... 12 OUA,1 0 06035'+ Ofi040h 

3 BLOCK1 2 RLANK'!;COMMON 
4 ALOCK? 

SCAI F. 1 016~12 01f,5 ... ~ 0 060407 000444 
3 ALOCKI 2 BLANK,!;COMMON 

4 BLOCK;:> 
BUCKET 1 016,,35 011'.675 0 060445 06050') 

3 BLOr.I(J 2 BLANK'tCOMMON 
4 ALOCK? ,..... BFLT 1 016h7n 0170::>5 0 060501'> 0605~h 

01 3 BLOCK1 2 BLANK'!;COMMON 00 
4 RLOCK::> 

HFATFX 1 017026 017211'> 0 060547 0606~7 
3 BLOCK? ;> ALANK'!;COMMON 

4 OLOCK1 
PMPr.NT 1 017::>1.7 0174 ... 5 0 Ofi0650 0~07,,1'> 

3 BLOrK1 2 GLANK'!;COMMON 
~ ALOCK? 

PMPREC 1 OJ 7431i 0176<;4 n 000 757 06101i" 
3 GLOCK1 ? RLANK$COMMO~J 

4 AlOCK .2 
81 nlDR J. 017h55 0177<;t 0 061066 061111i 

3 BLOCK1 ;> OLANK<1-COMMON 
4 PLOCK;> 

CNTFGE 1 0177S2 02nO'!'i 0 06 1117 06110:,1 
3 BLOCK1 2 RLANK$COMMOtJ 

4 BLOCK? 
B()WI 1 020046 0;>.11~') 0 n61152 061204 

3 BLOCK1 2 IlL ANK'!;COMMO N 
4 [1LOCK;> 

SHARP 1 0201'+6 0;> .124') 0 Ofi120') 0612..,7 
3 BLOCK1 2 BLANK'tCOMMON 

4 GLOcK;> 
ScRFE"J t 020;>46 02n:3n4 0 061;:>40 061270 

:3 ALOrKI 2 f'.LANK-;COMMON 
4 RLOCK;> 

GRINDR 1 020"'45 02.,44:'> 0 n61271 n61:3;>1 
3 BLOrKt 2 RL ANK-;COMMON 

4 BLOCK::> 
RFACTR 1 02044'+ 0;>,,5n;> 0 n61:'>2? 061:\5;> 



Table I.-- Continu·ed. 

.3 BLOrK! 2 BLANK'tCOMMON 
4 BLOCK;> 

COliJMIJ 1 020"43 0?n7:>S 0 061~5~ 0F.141F. 
3 BLOC:Kt ? BLANK<;COMMOr-r 

4 BLOCK? 
VFSSEL 1 020726 0:>111!? 0 061417 (jF.1503 

3 BLOrKl 2 BLANK'tCOMMON 
4 BLOCK::> 

STORAG 1 021,43 0213uF. 0 061s04 061607 
3 BLOCK1 ::> BLANK'tCOMMON 

4 BLOCK::> 
FVPHOR 1 021-..47 02141,S 0 061610 061640 

3 BLOC:Kl ;;> BLANK'tCOMMON 
4 BLOcK;> 

EIIPFRC 1 021446 0:>15u4 0 061641 061671 
3 BLOCKI 2 BLANK<T;COMMON 

4 PLOCK::> 
FvPFLM 1 021"4" 0216-..7 0 06167::> 0617:>1 

3 BLOrK2 2 BLANK'!;COMMOI\I 
4 RLOCKI 

FIIP<;PR 1 021(,40 0::> ,7-..u 0 06172::> 0617,,:> 
;) ALOCK2 :> flLANK'tCOMMON 

4 [1LOCKI 
BOIl FR t 0217~" 02:>O"U 0 06175~ n6201::> 

3 BLOCKI ::> BLANK<r,COMMON 
4 BLOCK:> 

~ Dp.YFRR t 022nS<; n::>:>3ht 0 06201', n621('S 01 
c.o j BLOCK2 2 fl tANK<J;COMt-10N 

4 ALOCKI 
f)RYFRP 1 022-..F.::> 0::>:>4('1 0 062 16F. 0622::>n 

;) nLOr:Kl :> F3 l ANK'tCOMMOI~ 
4 BLOcK::> 

DRYFR 022uF.:> 0:>:>51'.1 0 062221 0622"3 
j RLOCKI 2 F·t A~JKq;COMMON 

4 8LOCK:> 
HAMMFR 1 022c;F.::> 0::>:>6.,5 0 0622511 06:>3n7 

3 BLOrKt 2 FlLANK<tCOMMON 
4 flLOCK? 

SrRFwn 022('7F. 0:>-..1"4 0 n62~11) 0624:>." 
.) [JLOCKI :> RlANK<J;COMMON 

4 BLOCK::> 
PIILVER 1 023 ,5<; 0::>-..2"4 0 062431) 06247n 

3 RLOCKt :> RL ANK'tC:OMMO N 
4 r:JLOCK::> 

CONnFN 1 023:>')<; 02-..3us 0 062 471 0625::>1 
j [JLOCKI ::> nU'INK<t,COMMON 

4 IlLOCK::> 
<;TLO t 023-..46 0:>-..41'.7 0 06 2<;2::> 062571 

3 BLOrt<1 ::> f'L ANK <1;COMMON 
4 rl OCK:> 

Hn!-'PFR 0231170 0?-..5h7 0 0625 7::> n626::>::> 
3 flLOCKl ::> PLANK<1;COMMON 

4 PLOCK? 
1'11FC;CK 1 023c;7r 0::>h:>-..4 0 0('2('2-.. 0636-..n 

.) FlL OrKl ::> PI ANK'I;COMMOr, 
4 f'LOCK::> 

Xll'lPA 026:>3<; 0~:>6n::> 0 063('31 0653 1~ 
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Table I.-- Continued. 

3 BLOCKl 
5 BLOCKIJ 

131010G t 032f>n~ 03<;1<;? 
3 BLOCKl 

PRSJPA 1. 0351,,3 04,,771 
3 RLOr.K2 
5 BLOCKl 

FpCxXl I 011077? 04 ... 3nf> 
:'\ BLOCK4 
5 BLOCK? 

MAI N 1 043 ... n7 04 ... 7,<; 
3 RLOrKl 
5 BLOCK4 

SYS<t*RLIB$. LEVEL 53.?9 
END OF COLLFCTION - TIME 4.470 SECONns 

fOlFIN 

RUNrD: 7853 ACCOUNT: 154-04-100:; 

I DAD pntllN 3/0 A -1 7<15 ... 

SERVTCE. 3/(j POll W 700:;3 

TIME: on:nl:02.~80 HI: 5 11 OllT : 0 

MEMORY TI MF : O:G2:"O.4:'\O 

I NITIAT T Oti TI~lE: 11:Ut:3;>-, )l11 1?1071 

TERMINATION TI ME: 11:07:11-.11 11 1?lC)71 

? fll ANK'bCOMMON 
4 BLOCK? 
0 065314 066246 
? BL ANK'tCOMMON 
4 f1 LOCK? 
0 066247 0676<;6 
? PLANK<tCOMMON 
4 n ATAl 
6 RLOCKII 
0 067657 0704<;f> 
2 Rl ANK'!;COMMO N 
4 8LOcKl 
0 070457 07100f> 
? BL ANK<tCOMMON 
4 BLOCK? 

PkOJFCT: FISHFTS~ 

pAGrs: 1,,7 
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Table II. -I PA plant cost analysis. 

IPA PLANT COST ANALYSIS 

INpUT DATA 

PLANT SIZE ;: 

MARSHAL/STEVENS INDEX ;: 

COST OF FISH ;: 

ELECTRICITY COSTS ;: 

FUEL COST ;: 

LABOR AND SUPV. COSTS ;: 

DEPRECIATION AND INT. CHARGE ;: 

FISH COMPOSITION 

OIL 
PROTEIN 
ASH 
WATER 

OPERATING OPTIONS 

::; 4.00 PERCENT 
::; 16.00 "-" 
;: 3.00 "-" 
= 11.00 "-" 

OPERATING DAYS PER YEAR = 200. 

200.00 TONS/OAY 

1.1~5 

1.00 CENTS/LB 

1.~0 CENTS/KWI't 

.06 DOLLARS/THERM 

4.00 DOLLARS/HR 

15.00 pERCENT 



I-' 
0') 
t>:) 

Tobie II.-- Continued. 

CETAILED EQUIPMENT COSTS IALL COSTS IN 1000.0 OOLLARS) 

EQUIPMENT TyPE 

,ISH PUMPS 

BELT CONVEyER 

WATER DUMP TANK 

MECHANICAL REFRIGERAT. 

REDWOOD STORAGE BIN 

BRINE MAKE-UP+SALT STOR. 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

BUCKET CONVEYER 

pULVERIZER 

SHOP FAB. STORAGE TANK 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

AGITATOR-PROPELLAR 

SHOP FAB. STORAGE TANK 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUYp 

JACKETED REACTOR VESSEL 

VIBRATING SCREEN 

AGITATOR-PROPELLAR 

CENTRIFUGAL PUMP 

PULP PRESS 

CENTRIFUGAL PUMP 

JACKETED REACTOR VESSEL 

VIBRATING SCREEN 

CAPACITY MATERIAL 

1301. GPM TIMES PSI STEEL 

100.000 FEETILENGTHI 

6000. GALLONS 

300.000 TONS 

32500. CUBIC FEET 

STEEL 

REDWOOD 

?1. GPM TIMES PSI BRONzE 

65.487 GPM TIMES PSI STEEL 

20.000 FEETIHEIGHTI SS 

16666.667 POUNDS/HOUR SS 

3500. GALLONS SST 

1000.400 GPM TIMES PSI SST 

3123.715 GPM TIMES PSI SST 

17.500 HORsEpOWER 55 

3200. GALLONS SST 

1698.652 GPM TIMES PSI SST 

1698.652 GPM TIMES PSI SST 

6000. GALLONS sST 

3.000 SURFACE SQ ,T. SST 

30.000 HORSEPOWER SS 

133.627 GPM TIMES PSI SST 

6.000 FEET STEEL 

733.627 GPM TIMES PSI SST 

3200. GALLONS SST 

3.000 SURFACE SQ ,T. SST 

BASE MATERIALS LABOR INDIRECT MoDULE RANGE 
COST COSTS COSTS COSTS cOST + o~ -

3.919 2.783 2.743 3.'88 12.934 1.293 

18.796 

2.379 

341.856 

h.747 

1.190 

. 512 

.400 

1.750 

17.727 

6.303 

1.095 

1.423 

1.662 

6.108 

1.218 

1.218 

18.310 

3.606 

2.176 

1.043 

5.288 

1.043 

14.694 

3.606 

5.075 

.904 

59.136 

2.349 

.364 

.284 

.487 

4.822 

2.395 

.778 

1.010 

.459 

2.321 

.865 

.865 

6.958 

.974 

.601 

.740 

1.438 

.740 

5.584 

.974 

7.330 

.238 

48.700 

1.175 

.140 

.140 

. 984 

5.637 

6.303 

.199 

.258 

.572 

6.108 

.221 

.221 

1.831 

·180 

·748 

·189 

1.682 

.189 

1.469 

.180 

7.!518 38.719 

1·165 '+.686 

38,'64 493.956 

4.699 

.225 

.176 

.'700 

7.09 1 

3.088 

.482 

.626 

.665 

2.193 

.!536 

.536 

8.972 

1.115 

.870 

.,.59 

2.115 

,,,59 

7.200 

1.115 

19.970 

1.190 

1.241 

1.000 

3.920 

35.277 

18.089 

2.554 

3.317 

3.357 

17.530 

2.839 

2.839 

36.071 

6.274 

4.395 

2.431 

10.523 

2.431 

28.948 

6.274 

3.872 

.469 

49.396 

1.175 

.124 

.100 

.392 

3.528 

1.809 

.255 

.332 

.336 

1.753 

.284 

.284 

3.607 

.627 

.440 

.243 

.529 

.243 

2.895 

.627 
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Table II.-- Continued. 

AGITATOR.PROPELLAR 

PULP PRESS 

CENTRIFUGAL PUMP 

JACKETED REACTOR VESSEL 

VIBRATING SCREEN 

AGITAToR-PROPELLAR 

PULP PRESS 

CENTRIFUGAL PUMP 

JACKETED REACTOR VESSEL 

VIBRATING sCREEN 

AGITAToR-PROPELLAR 

PULP PRESS 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

CENTRIFUGAL. PUMP 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

!olEAT ExCHANGER 

CRYER 

$TRIPPER DRYER 

SCREW CONVEYER 

STRIPPER DRYER 

CONDITIONER 

SCREW CONVEYER 

SCREW CONVEYER 

!olAMMER MILL 

BAGGING MACHINE 

30.000 HORSEPOWER SS 

6.000 FEET STEEL 

733.627 GPM TIMES PSI SST 

3200. GALLONS sST 

3.000 SURFACE SG ~T. SST 

30.000 HORsEPOWER SS 

6.000 FEET STEEL 

733.627 GPM TIMES PSI SST 

3200. GALLONS SST 

3.000 SURFACE SG FT. SST 

30.000 HORSEPOWER SS 

6.000 FEET STEEL 

412.565 GPM TIMES PSI SST 

315.100 GPM TIMES PSI SST 

297.519 GPM TIMES PSI SST 

2025.850 GPM TIMES PSI SST 

290.051 GPM TIMES PSI SST 

2008.268 GPM TIMES PSI SST 

2000.80 0 GPM TIMES PSI SST 

100.000 SURFACE SG ,T. ST/ST 

73.450 AREA(SG.FEtT SST 

73.450 AREA(SG.FErT SST 

6.000 FEET SS 

73.450 AREA(SG.FE!T SST 

73.450 AREA(SG.FE[T SST 

6.000 FEET 

20.000 FEET 

3.727 TONS PER HR. 

1.725 BAGS/MIN 

SS 

SS 

SST 

SS 

2.176 

5.288 

1.043 

h.694 

3.606 

2.176 

5.288 

1.043 

1'+.694 

3.606 

2.176 

5.288 

.976 

.956 

.953 

1.269 

.952 

1.266 

1.265 

2.249 

50.846 

62.772 

.998 

62.772 

62.772 

.998 

2.055 

1.736 

5.795 

.601 

1.438 

.740 

5.584 

.974 

.601 

1.438 

.740 

5.584 

.974 

.601 

1.438 

.693 

.679 

.677 

.901 

.676 

.899 

.898 

1.606 

4.926 

5.473 

.271 

5.473 

5.473 

.271 

.559 

.469 

2.318 

.748 

1.682 

.189 

1.469 

·180 

.748 

1.682 

.189 

1.469 

.180 

.748 

1.682 

.177 

.173 

.17~ 

.230 

.173 

.230 

.229 

1.417 

3.531 

3.923 

.317 

3.923 

3.923 

.317 

.653 

·748 

.637 

.870 

2 • .1,15 

.459 

7·200 

10 815 

.870 

2·115 

.459 

7.200 

1.U5 

.870 

2.115 

.429 

.421 

.1U9 

.558 

.1U9 

.557 

.557 

2.130 

2.825 

3.139 

.399 

3.139 

3·139 

.399 

.8.22 

.164 

2.318 

4.395 

10.523 

2.431 

28.948 

6.274 

4.395 

10.523 

2.431 

28.948 

6.274 

4.395 

10.523 

2.275 

2.230 

2.222 

2.959 

2.219 

2.952 

2.950 

7.403 

28.936 

32.151 

1.985 

320151 

32.151 

1.985 

4.089 

3.717 

11.068 

.440 

.529 

.243 

2.895 

.627 

.440 

.529 

.243 

2.895 

.627 

.440 

.529 

.227 

.223 

.222 

.296 

.222 

.295 

.295 

1.258 

2.894 

3.215 

.100 

3.215 

3.215 

.100 

.205 

.372 

1.107 
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Table II.--Continued. 

ACID STORAGE TANK 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

SHOP FAB. sTORAGE TANK 

CENTRIFUGAL PUMP 

OISK TyPE CENTRIFUGE 

DISK TyPE CENTRIFUGE 

OISK TyPE CENTRIFUGE 

CENTRIFUGAL PUMP 

SHARPLES CENTRIFUGE 

SHOP FAB. STORAGE TANK 

CENTRIFUGAL PUMP 

SHOP FAB. STORAGE TANK 

CENTRIFUGAL PUMP 

CENTRIFUGAL PUMP 

HEAT ExCHANGER 

CENTRIFUGAL PUMP 

DISK TyPE cENTRIFUGE 

HEAT ExCHANGER 

SHOP FAB. STORAGE TANK 

CENTRIFUGAL PUMP 

OIST. COLUMN SHELL 

DISTILLATION COLUMN 

SHOP FAB. STORAGE TANK 

CENTRIFUGAL PUMP 

HEAT ExCHANGER 

CENTRIFUGAL PUMP 

SHOP FAB. STORAGE TANK 

CENTRIFUGAL PUMP 

38. GALLONS SST 

1.506 GPM TIMES PSI SST 

2711.150 GPM TIMES PSI STEEL 

1301. GALLONS STEEL 

2711.150 GPM TIMES PSI STEEL 

20.000 HORSEPOWER SS 

20.000 HORSEpOWER SS 

20.000 HORSEpOWER SS 

43.746 GPM TIMES PSI STEEL 

20.000 HORSEpOWER SS 

30777. GALLONS SST 

.427 GPM TIMES PSI STEEL 

5383. GALLONS SST 

26.913 GPM TIMES PSI STEEL 

26.913 GPM TIMES PSI STEEL 

448.365 SURFACE SG ,T. STIST 

780.882 GPM TIMES PSI STEEL 

20.000 HORSEpOWER SS 

4283.600 SURFACE SG ,T. STIST 

4002. GALLONS SST 

1980.792 GPM TIMES PSI STEEL 

1526.813 CUBIC FEET Ss 

54.0 00 FEET(HIGHTI Ss 

14406. GALLONS STE EL 

. 200 GPM TIMES PSI . STEEL 

13374.648 SURFACE SG ,T. STIST 

200.000 GPM TIMES PSI STEEL 

1577. GAL LONS SST 

7.884 GPM TIMES PSI STEEL 

2.367 

.772 

.709 

1·393 

.709 

14.074 

h.074 

h.074 

.400 

45.257 

13.489 

.400 

7.327 

.400 

.400 

5.720 

.545 

h.074 

23.283 

6.605 

.654 

65.250 

10.605 

3.232 

.1400 

47.272 

.487 

4.768 

.400 

.473 

.548 

.503 

.529 

.503 

3.659 

3.659 

3.659 

.284 

11.767 

5.126 

.284 

2.784 

.284 

.284 

4.084 

.387 

3.659 

16.624 

2.510 

.464 

18.455 

2.273 

1.228 

.284 

33 .753 

.346 

1.812 

.284 

.200 

.140 

.248 

4.458 

.248 

2.730 

2.730 

2.730 

·140 

15.387 

13.489 

·140 

7·327 

.140 

·140 

3.603 

.191 

2.730 

14.669 

b.605 

.229 

17.637 

3 . 030 

10 ·342 

.1 4 0 

29 .782 

.170 

4.768 

·140 

1.160 

.340 

.312 

•• 83 

.312 

5.629 

5.629 

5.629 

.176 

180103 

6.610 

.176 

3.590 

.176 

.176 

5.417 

.240 

5.629 

22.01+9 

3.237 

.288 

21·335 

3.030 

1. ~84 

0176 

44.'1'67 

·i14 

2.336 

0176 

4.199 

1.800 

1.772 

7.063 

1.772 

26.092 

26.092 

26.092 

1.000 

90.514 

38.714 

1.000 

21.030 

1.000 

1.000 

18.824 

1.363 

26.092 

76.626 

18.957 

1.635 

122.617 

18.938 

16.385 

1.000 

155.574 

1.217 

13.6811 

1.000 

.420 

.180 

.177 

.706 

.177 

2.609 

2.609 

2.609 

.100 

9.051 

3.871 

.100 

20103 

.100 

.100 

3.200 

.136 

2.609 

13.026 

1.896 

.!E,3 

6.525 

1.061 

1.639 

0100 

26.448 

0122 

1.368 

0100 



Table II.--Continued. 

VERTICA~ EVAPORATOR 662.220 SURFACE SQ ,T. SST 10.221 6.746 2.453 4.293 23.713 2.371 

VERTICA~ EVAPORATOR 662.220 SURFACE SQ FT. SST 10.221 6.746 2.453 4.293 23.713 2.371 

VERTICAL EVAPORATOR 662.220 SURFACE SQ FT. SST 10.221 6.746 2.453 4.293 23.713 2.371 

VERTICAL EVAPORATOR 79.588 SURFACE SQ ,T. SST 3.325 2.195 .798 1.397 7.715 .771 

CENTRIFUGA~ PUMP 59.6g1 GPM TIMES PSI STEE~ .400 .284 ·140 0176 1.000 .100 

$HOP FAB. STORAGE TANK 29. GA~~ONS STEEL .678 .136 ·183 .332 1.329 .133 

CENTRIFUGAL PUMP .597 GPM TIMES PSI STEEL .400 .284 ·140 .176 1.000 0100 

SHOP FAB. STORAGE TANK 42977. GALLONS STEEL 4.738 1.800 15.161 2.;522 24.021 2.402 

SOlLER 62097.921 POUNDS/HOUR SS 124.585 23.671 18.688 24.917 191.861 19.186 

SHOP FAB. STORAGE TANK 19169. GA~LONS STEEL 3.572 1.357 11.429 1.750 18.108 1.811 

CENTRIFUGAL PUMP .266 GPM TIMES PSI STEEL .400 .284 .140 .176 1.000 .100 

CONTROL INSTRUMENTATION 87.000 1.000 

pAYLOADER 20.000 20.000 
..... SCRUBBERS 200.000 TONS PROCESSED STEEL 4.540 1.498 1.498 1.498 9.034 .454 0) 
Ql 

BOILER WATER TREATMENT 1.000 1.000 

SEA WATER pUMPS 8179.034 GPM TIMES PSI BRONZE 1.300 .923 .355 .572 3.151 .315 

CARBON ADSORBER 2.000 2.000 

VENT CONDENSER 20.000 SURFACE SQ FT. ST/SST 1.860 1.328 .521 10 .,61 5.470 .930 

SCALE 18.000 TONs SS 4.540 .363 .000 1.816 6.719 .454 

SCALE 18.000 TONS 55 4.540 .363 .000 1.816 6.719 .454 

SiC ALE 18.000 TONS SS 4.540 .363 .000 1.816 6.719 .454 

SCA~E 18.000 TONS SS 4.540 .363 .000 IdH6 6.719 .454 

TOTA~ COSTS 1400.533 331.836 319.878 359.491 2163.078 221.047 
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Table II.-- Continued. 

MATERIAL AND ENERGy INFOR MATION 

GENERAL 

FISH = 200.0 00 TONS/DAY 

OF WHICH ~.OO 
16.00 

3.00 

PERCENT OR 
- "- OR 
- "- OR 

8. 000 
32. 000 
6. 00U 

" -, '-, ,-
IS oIL 

pROTEIN 
ASH 

PRoCESS STEAM 

PROCESS COOLING WATER 

= 62098. LB/Hp 

= ~08952. GALlIo(R 

ELECTRICITY 12214. KwHR 

EQUIPMENT FLOW RATES 

FISH TO EXTRACTION VESSELS 16667. LB/H~ 

STEAM(STIRRED VESSEL 1 ) 140. LB/HR 

STEAM(STIRRED VESSEL 2 

STEAM(STI RRED VESSEL 3 

STEAM(STIRRED VESSEL 4 ) 

STEAM(PREHEATER-DISTILLATION) 

STEAM(REBOILER) 

STEAM(ROTARY DRYER FPC 

STEAM(ROTARY DRYER BONE MEAL) 

COOLING WATER CONDENSER 

COOLING WATER DISTILLATION COND o 

TOTAL STEAM 

TOTAL WAH .. R 

80 . LB/HR 

80. L8/HR 

80. LB/HR 

41184 . LB/HR 

421\36. L8/HR 

2~48. LB/HR 

O. LB/HR 

24b ;, 92 . GAL/HR 

2f..76. GAL/M I N 

62096 . LB/HR 

~40b ... b8 . LA/HR 

<;TREA~i 1 STRE AM 2 

RAFFINATE OIL 7.q ~ 1 1 .311 

RAFFINATE ASH 1.,j2 .1 92 

RAFFINATE PROTlIN 7.\ 1:)3 .763 

STRE AI'" 3 

.345 

.095 

.251 

S TRE"'·\ 4 STREAM 5 

.148 .000 

.047 .000 

.251 .000 



Table II.-- Continued. 

RAFFINATE WATER 152.1 99 42.859 23.209 13.205 .000 

RAFFINATE ALCOHOL 373.:!568 379.368 381.108 387.842 400.000 

EXTRACT OIL 8.0 00 1.360 .394 .197 .049 

EXTRACT ASH 6.0 00 4.860 4.763 4.715 4.668 

EXTRACT PROTEIN 32.000 25.600 25.088 25.088 24.837 

EXTRACT WATER 154.000 44.660 25.010 15.006 1.801 

EXTRACT ALCOHOL .000 6.000 7.740 14.474 26.632 

FLOW FROM EXTRACTION VESSEL 4 4832. LB/HR 

FLOW FROM EXTRACTION VESSEL 1 45168. LB/HR 

AQUEOUS STREAM(CENTRIFUGEI 44882. LB/HR 

TOPS FROM DISTILLATION COLUMN 31088. LB/HR 

BOTTOMS FROM DISTILLATION COLUMN 13009. LB/HR 

OIL FROM SECOND CENTRIFUGE :!531. LB/HR 
.... FISH OIL PRODUCT 663. LB/HR 0) 
-l 

BONE MEAL CONCENTRATE o. LB/HR 

FISH PROTEIN CONCENTRATE 2588. LB/HR 

FISH SOLUABLES ~18. LB/HR 



Table II.--Continued. 

COST OF FACILITIES AND SITE DEVELOPMENT 

UNIT NUMBER BASE LABOR INDIRECT TOTAL RANGE 
COST OF uNITS COST COSTS COSTS COSTS + OR -

LAND 10.000 PER ACRE 1.000 ~o.ooo .000 .000 10.000 1.500 

FENCING 2.673 PER 1000 FT .833 1.342 .429 .4~6 2.227 .334 

PAvING 1.125 PER 1000 SQ.FT 14.5&5 5.280 9.240 1.795 16.~lS 2.447 

COCK FACILITIES 2.496 PER 1000 SQ.FT 2.400 1.560 3.900 .530 5.990 .899 

BULK STORAGE WAREHOUSE 
ELECTRICAL WIRING .900 PER 1000SG.~T 
FIRE PREVENTION ·EGP. 1.100 PER 1000SQ.~T 

TOTAL WAREHOUSE 8.770 PER 1000 SQ.FT .6eo 3.132 1.065 1.065 5.262 .789 

pROCESS BUILDING 
ELECTRICAL WIRING 1.750 PER 1000 SQ.FT 
HEATING ANO VENTIL. 1.500 PER 1000 SQ.FT 
PLuMBING(GENERAL) 1.700 PER 1000 SQ.FT ,... FIRE PREVENTION EQUIP 1.100PER 1000 SQ.~T 

~ 
00 

TOTAL BUILDING COSTS 14.784 PER 1000 SQ.FT 2.6tlO 22.880 7'.779 7.779 38.1638 5.766 

~ABORATORY CONTROL INSTRUMENTATION 150.000 150.000 

TOTAL FACILITIES 67.074 30.193 19.405 228.233 17.501 
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Table II.--Continued. 

SUMMARY OF FIXED COSTS 

EQUIPMENT 2163.078 

SPARE PARTS 28.011 

FACILITIES 228.233 

ENGINEERING 181.~~9 

CONTINGENC IES 260.077 

TOTAL CAPITOL COSTS 2860.8~8 



Table II.-- Continued. 

OPERATING COSTS 

COST ITEM QUANTI TV USED COST III/ DOLLARS 
PER DAY 

,ISH 200. TONS 4000.00 

FUEL OIL 10645. GALLONS 638.72 

ELECTRICITY 12214. KWHR 158.78 

ANTIOXIDANT 45.38 LB 181.54 

pACKAGING 2485. BAGS 621016 

CITY WATER 9814840. GALLONS 2453.71 

LABOR AND SUPERVISION 176. MAN HR. 704.00 

OEPRECIATION 1430.42 

MAINTENANCE 95.36 

pAYROLL EXTRAS 105.60 
BOILER WATER TREATMENT 3.30 

'""" ~ 
INSURANCE AND TAXES 0 95.36 

OVERHEAD 211·20 

ISOPROPYL ALCOHOL 8000. POUNDS 516.88 

pHOSPHoRIC ACID 1084. POUNDS 24.39 

TOTAL opERATING COSTS 1!240.43 

PRODUCTION RATE 

BONE MEAL .000 TONS/DAY 

FISH SOL. 14.326 TONS/DAY 

DRY CONC. 31.058 TONS/DAY 

FISH OIL 7.951 TONS/DAY 

BONE MEAL o. TONs/YEAR 

FISH SOL. 2865. TONS/YEAfo( 

DRY CONC. 6212. TONc;/YEAf< 

FISH OIL 1590. TONSIYEAk 

YEARLY OPERATING COST = .,67080+07 DOLLARS 
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Table II.-- Continued. 

BY-PRODUCT 

FISH OIL 

FISH soLUBLES 

PRODUCTION COST OF FPC 
PRICEICENTS/POUNDI 

4.0 

3.5 

TOTAL WORTHIOOLLARS/YEARI 

.127211+06 

.200561+06 

FPC COST WITHOUT BY-PRODUCTS 

FPC COST WITH BY-PRODUCTS 

21.5 CENTS/POUND 

18.9 CENTS/POUND 
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Plant 
Type 

Bio£.09-
ic.a£. 

P Jte.¢ ¢ 

Cake.-
Bio£.09-
ic.a£. 

IPA 

P Jt e.¢ ¢ 

Cake.-
I 

IPA 

Capital 
Fish Costs 
Type $. 10 6 

Fa.t 1. 35 

Fa.t 1 . 41 

Le.an 1.58 

Fa.t 1 . 57 

Le.an 1 . 57 

Table III 

Cost Data for 50 ton/day Capacity Plants 

Yearly Production Rates and Costs FPC Cost FPC 
Disregarding with 

Bone Meal Fish Paste Dry Con. Fish Oil Operating by product by product 
tons/yr tons/yr tons/yr tons/yr costs $.10 6 U£.b U £.b 

1340 - 1360 900 0.985 36. 1 30. 

340 - 1960 950 O. 896 22. 8 20. 3 

- 720 1550 4QO 0.987 31. 8 29. 1 

- 1 1 1 0 1400 1410 O. 879 31 . 2 

I 
25. 1 

I 
- 1110 1400 400 0.88 

j 
31 . 3 '27.4 

I 
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Plant 
Type 

B-i.oi!.og-
-i.c.ai!. 

PJr.e.6.6 
Cake 
B-i.oi!.og-
-i.c.ai!. 

I PA 

PJr.e.6.6 
Cake 

I PA 

I Capital 
Fish Costs 
Type $. 10 6 

Fa..t 2.40 

Fa..t 2. 65 

Lean 2. 7 3 

Fa..t 2. 82 

Lean 2. 82 

Table IV 

Cost Data for 200 ton/day Capacity Plants 

Yearly Production Rates and Costs FPC Cost FPC 
Disregarding with 

Bone Meal Fish Paste Dry Can. Fish Oil Operating by product by product 
tons/yr tons/yr tons/yr tons/yr costs $.10 6 Ui!.b Ui!.b 

5350 - 5450 3600 2.76 25. 3 19. 2 

1380 - 786 0 3800 2. 40 1 5. 3 12. 7 

- 2860 6210 1590 2.64 21. 2 18.6 

- 4430 5620 4790 2. 22 19. 8 13. 6 

- 4430 5620 1600 

I 
2.23 1 9. 8 16. 0 
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Plant 
Type 

Biotog-
ic.a.t 

Pit e.-6 -6 
Ca.k.e. 
Biotog-
ic.a.t 

IPA 

Pit e-6 ~ 
Ca.k.e 

I PA 

I Capital 
Fish Costs 
Type $ • 10 6 

Fa..t 7.71 

Fa..t 8. 07 

L ea.n. 7. 13 

Fa. .t 7. 023 

Lea.n. 7. 024 

Table V 

Cost Data for 1000 ton/day Capacity Plants 

Yearly Production Rates and Costs FPC Cost FPC 
Disregarding with 

Bone Meal Fish Paste Dry Con. Fish Oil Operating by product by product 
tons/yr tons/yr tons/yr tons/yr costs $'10 6 Utb Utb 

26700 - 27 3 a a 18 a a 11 . 65 21 . -1 15. 3 

6900 - 39300 1900 9. 7 a 12 . 3 9 . 8 

- 14300 31000 7900 10.6 17 . 1 14 .4 

- 22100 28100 24000 8.41 15 . a 8 . 8 

I 
I 

- 22100 28100 8000 8. 46 
15,0 __ 1 ___ 11.J ___ 

- - ------- - - -- - -- - ---- - - -_ .. _ --
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Plant 
Capacity 
tons/day 

50 

'200 

1000 

Fish 
Type 

Fat 

Leal'!. 

Fat 

Leal'!. 

Fa.t 

Lea.1'!. 

Table VI 

Cost Data for Fish Meal Plants 

Capital Yearly Production and Costs 

Costs Fish M.eal 
I 

Fish Oil I Operating 
$ - 1 06 tons/yr tons/yr costs $-10 6 

• 7'28 '2090 101 0 0.687 

• 7 '25 1960 340 0.675 

1 • 1 '2 8400 4030 1 . 7 '2 

1 • 1 1 7860 1340 1.68 

'2.84 41800 '20000 6.64 

'2.6'2 39 000 6700 6.36 
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