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ABSRACT

Two computer aided design programs were developed using an object oriented

language called jsva whose computer wsrksfatiohs are Windows based unlike some
previously ex.isting computer ziided design soﬁWafe’s developed in languages such as
FORTRAN, PASSCAL.
The two programsare based on cost indexl and ssa]ing method (CIS) all({ Six-tenth factor
rule (610FR). The Programs were developed for costing and design of Palm Qil Refinery
and Fractionation plant. There are thirty one sub modules (subclasses) in cach program
which computes current cost 'whi.ch is the cost in 2006 for each equipment and the
current capital investments of the plant USing 1996 cost data (historical cost data) for the
two cost estimation methods. The value of capifal investment and total capital isveslmem
sbtained froml the two programs differ with 610FR having higher values. The graphical
presentation enables one to reaciily view the changés on the total capital investment when
the cost of any of the equipment is changed, thus enabling quick decision to be made
when design is presented before a company boérd.

The impact of cost fluctuation of selected equipments such as the Crystallizer, Pump,
Heat exchangers and Olein tank on .capital investment of the plant was also sludiéd. The
results show that the cost of heat exchanger has the most impact. Hence in cost
thimization of the design or modification of the plant, the heat exchanger can be made

the independent variable of the objecﬁve function.

XV




CHAPTER ONE

1.0 INTRODUCTION

 Palm oil in its crude form contains many impurities, fatty acids, phospholipids,
trace. metals and others which give the oil some objectionable flavour, odour and taste.
.T'his then necessitates the need for refining of this product and subsequent separation of
strearin from the liquid olein in the fractionation units to obtain quality edible oil of
desired purity levels done in most efficient manner. In achieving this, the oil has to
undergo several stepwise processes, degumming, neutralization (chemical method) or
deodorization (physical method), washing, drying, bleaching, and fractionation process.
A typical mode-rri plant compriSes both ;eﬁnery and fractionatibn un_its which consist of
. about-tWenty_ six major units. Considering this high number of unit procésses, the design
or modification of the plant will rgquire enormous data for a single design or
modification. This could further be complicated When a number of parameters are to be
varied and the effect on the overall design is to be study. The fundamental premise of the
£ cost analysis appfbach is that one can determine accurate costs by breaking a complex
process into tasks (activities) consisting of cost elements that define time-based and per
part consumption of resources. Therefore, application of compufer aided design will be of
- great help to ¢ﬁsure speedy .calculation and ,optimufn “design especially where the
technical data ar.e used to obtain the overall total investment cost. The computer" aided
design software package may'pr'oduce its results in several formats, but it typically
provides a graphically-based result which is then able to be used to creéte concept
skétcheé for asSessinent and approval. Previous works have used computer aided design

modules based on DOS applications and In ‘addition to these the programs have not
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studied the impact of the cost of equipment on estimated capital investments of the plant
as been done by this present program.

1.1 AIMS AND OBJECTIVES

In presenting the design or modification of plant, the chemical process engineer is
continually faced with how to present the results in a way that the board of a company
can make a quick appraisal and decision. The most attractive and simplistic approach is
by graphical presentation of the fact with an inbuilt procedure. This work therefore,
intends to use windows based graphical software to present the cost design of Palm oil
Refinery and fractionation plant and show the effects of the variation of some of the
equipment on total investment cost.

The objectives of this work are

1. To develop two robust computer aided design programes, one for each of the cost
methods used.

= To- dévelop the computer aided design pfogrames in Java Language that can be
adaptable for graphical method.

3. To use the computer aided design programes for cost estimation of the Plant.

4. To show graphically the impact which the cost of some of the equipment has on the

total investment cost.

1.2 Scope and Limitations

This study is based on the available technical data of Société Camerounaise de Refinnage
— MAYA et Cie (S.C.R.M) a Palm oil Refinery and Fractionation Plant established in
1992 (in the Bonandale Industrial zone of Douala, the economic capital of the economic
capital of Cameroon) with a refining capacity of 15,000m’ per annum. The pertinent

design specifications of the plant were use of to achieve the objectives of the study.




CHAPTERTWO

2.0 LITERATURE REVIEW oy
2.1 Vegetable Oils
2.1.1 Background

. Vegetable oil is fat eXtrapted from plant sources, known as oil plants. Plants
contain oils (e‘xax.np'le,l olive oil_)‘ or fats (exampie,,cocoa butter) and mainly in their seeds.
Accumulation‘ of tl_riglycerides may also occur in certain yeasts and moulds. The analysis
of the distribution‘ of the fatty alkyl groups in ‘;riglycgrides from numerous yeasts and
' mould indicates that these microbial lipids are simiiar to their plant counterparts mainly
in locating the unsaturated chains. Vegetable oils aré frequently classified into two main
groups, according to their source pulp oil (palm, oli{'e, and avocado) and seed oil (other
sources). The amount of lipids in plant parts vaﬁes from as low as 0.1% in potatoes to
about 70% in pecan nuts. Sorh_e vegetablé pfoducfs are fat poor (1% in lentils, 3% in
mushrooms), gome seeds have a middle range amount (about 10% in wheat germ, 20% in
soybeans) while some are very oily (44% in peanuts, 55% in almonds, 65% in walnuts).
Plants store their el.iergy‘ production first as carbohydrates, but during ripening they
transfonh these 6xygen containing compouﬁds’-‘ in carbon-rich triglycerides. Thus, a
minimum of voiume is required to store maxim,um of energy content. Conversely, the
triglyceride stock is reconverted into carbohydrates during germiﬁation along with
incorporation of high amount of water. One gram of oil is converted into 2.7 g of

carbohydrates.




2.1.2 Oil deposition in the pla;lt tissues
In most plants storége of lipids are in the form of triglycerides. There are very few

examples of alternative foﬁs of stored Iipid in‘hfghef plants. The most known of these is
the desert shrub, jojoba, which stores its seed lipid as a liquid wax. Stored lipids may be
accumulated in one or both of the méin types of seed tissue, emBryo or endosperm. In
oilseeds such as sunflower, linseed or rapeseed, the cotyledons of the embryo are the
major sitgs of lipid accumulation. Ip species such as castor bean, coriander or carrot, the
endosperm is the main site of liﬁid accumulation. Finally, in tobacco, both embryo and
endosperm tissues store lipids. ' |
2.1.3 Types of vegetable Qils

Saturated fats are unhealthy in excess, but a small amount is essential. Unsaturated fats
(monounsaturéted, ‘polyunsaturated) are healthier for those living in Western-style homes,
‘but most nutrition authorities recommend that no more than 30% of Western diet be fats.
In unheated northern environments, up to 2/3 of the diet can be fats without health
problems. .
2.2 Paim Oil as a Case Study _

The oil palm (Elaeis guineensis) originates from the coastal regions of West Africa,
where it was mainl& growp along rivers. Palm oi.l‘ is presumed to have formed part of the
diet in large parts of Africabwell before our written history began. Evidence of palm oil
has been found at archaeological dfgs in Egypt, daﬁng from 3,000 BC, which seems to
indicate that it was already traded on the African continent at that time. The Portuguese
discovered the crop during their expeditions to West Africa in the 15" century and Palm

oil later became a basic part of the food on board of slave ships.
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Table 2.1 Types of Oil and Their Use

Type of Oil Mono Poly  Smoke

or Fat Samated unsaturated unsaturated Point ghalability i
v o R cooking, baking,
“Butter  66% 30% 4% common  condiment, sauces,
- ' flavoring
commercial baked
goods, candy and
Coconutoil  92% 6% 2% corfimon: - SYveets, Whipped
: toppings, nondairy
coffee creamers,
shortening
‘ - ' frying, baking, salad
Corn oil 13% 25% 62%  236°C common dressings, margarine,
' shortening
margarine, shortening,
Cottoysegd 24% 26% 50% . common Sadnd drf: SSHES
oil v : commercially fried
A products
Grapg seed 12% 7%  71% S co.oklng, salad.
oil ‘ : dressings, margarine
Lard 4% 4% 12% E‘CZOI common ~ ' baking, frying
Margarine, . ey | iy | ‘ cooking, baking,
heed. 80% 14% 16% 7 common et Bt
Margarine, 20% 47% 33% : Tl — cookmg., baking,
soft - _ condiment
Oliveoil  14%  77% 9%  190°C common Yin& cooking, salad
, _ _ . dressings
Pamoil  52%  38%  10%  common C0°King flavoring,
_ . ‘ _ ;o o vegetable oil
Peanut oil  18% 49% 33%  231°C  common SERng, sal_ad oils,
: ' margarine
Sunflower'- " 1506 * . 13% 7% 365°C tommon’ [ COOKIng salad
oil k dressings, margarine
Soybeanoil  15%  24% 61%  241°C common , Ookingsalad

dressings, vegetable




Small-scale growers in central and West Africa began to export their products to
Liverpool anci Marseilles in the late 18" century. The industrial revolution created a much
larger demand for palm oil, which was used at the time to make candles and as a lubricant
for machines.

The area of wild palm groves, only partly harvested, was estimated as 2,400,000 ha,
whereas there were 72,000 ha of estate plantaﬁons and another 97,000 ha of smallholder
plantations. Estate plantations, which require large consolidated areas, are still difficult to
create in Nigeria because the oil palm growing regions are densely populated and the
complex traditional land holding system has been carefully preserved. Elsewhere in West
Africa, population densities are lower, but the problems of obtaining labour to sustain
plantation developments are correspondingly gréater.

2.2.1 Palm Oil as a Cost Effective Product
Palm oil is obtained from the flesh of the palm fruit. Each palm tree produces

approximately one fruit bunch, containing as many as 3000 fruit lets per annum. In
addition, each palm tree continues producing fruit economically for up to 25 years. This
ensures a constant stable supply, as compared with other annual crops.

Naturally, palm oil is characterized as stabilized oil due to its chemical
c0mpositibn.v As such, it can be used in most fobd applications without hydrogenation,
thus, reducing production' cost by as much as 30 %. Palm oil price is also competitive and
can‘ represent a saving of up to several naira per kilogram, as compared to the price of
other.edible oils.

2.2.2 Commercial and domestic consumption of ﬁils

. I;alm oil 1s one of the most widely 001lsurﬁed edible oils in the world today. Besides,
it contains more monounsaturated fatty acids than many other vegetable oils. Recent
scientific studies indicate that consumption of monounsaturated have some beneficial
effects in order to maintain a healthy life ‘style. In addition, compared with other
vegetable oils, palm oil is a rich source of the anti-oxidant vitamin E containing about
360 — 600 ppm in its refined form. Commercially, palm oil products are used mainly as

food additives (80%) and in the cosmetics and soap industries
) _




2.2.3 Chemical composition of palm oils

Palm oil is extracted from the mesocarp of the fruit of the palm. Crude Palm Oil is
the richest natural source of Tocotrienols. '
Tocotrienols, together with tocopherols compose the vitamin E family. Natural
tocotrienols exist in four different forms or isomers, namely, alpha-, beta-, gamma- and
delta- tocotrienol, which contain different numbers of methyl groups on the chromanol
: ring. Although all the isomers are important antioxidants due to the ease of donating a
hydrogen atom from the hydroxyl group on the éhromanol ring to reduce free radicals,
cach of them has its own biological activity. Furthermore, many studies on test-tube scale
indicate that tocotrienols have an anti-cancer effect, especially against skin and breast
cancer for the,extxja three unsaturated bond. It is also a remedy for cancer, headaches, and
rheumatism (Duke and Wain, 1981).
The mesocarp comprises about 70 - 80% by weight of the fruit and about 45 -50% of this
mesocarp is oil. The rést of the fruit comprises the shell, kernel, moisture and other non
fatty fiber. The extracted oil is known as crude palm oil (CPO) which until quite recently
was known as the golden commodity. :

: Palm oil like all natural fats and oils comprises mainly Triglycerides, mono and
diglycérides. Free fatty acids, mbistufe, dirt and minor components of non oil fatty matter
reféned to collectively as unsapbniﬁable matter.
ls Tryglyceride | L

tisa cherlnical compoﬁnd,of one molecule of glycerol bound to three molecules
of Fatty Acid. . |

THZ ~ OH R1-COOH O~ COORT
CH=0H ' % R2-COOH \_—_ﬂ_—l CH-COOR2 + 3H,0
CH, — OH R3-COOH = CH,- COOR3
Glycerol Fatty Acid - Triglyceride Water




- Figure 2.1 Chemical Structure of Tocotrienol




The fatty acids could be of the same type or they could be different. The property
of a triglyceride will depend on the different'-__fatty acids that combine to form the
triglyceride. | ‘ T

The fatty acids themselves are dlfferent depending on their chain length and
degree of saturation. The short chain fatty acids are of lower melting point and are more
soluble in water. Whereas, the longer chain fatty acids have higher melting points. The
melting point is also dependent on degree of non-saturation. Unsaturated acids will have
a lower melting point compared to saturated fatty acids of similar chain length.

The 2 most predominant fatty acids in palm oil are palmitic acid (saturated) and
oleic acid (unsaturated). Typical fatty acid composition of palm oil is given in Table 2.2.
2. Mono and di-glycerides and FFA

In the p’resence of heat and water the triglycerides break up by a process known as
hydrolysis to form free fatty acids thus yleldmg mono and di-glycerides and FFA which
is of crucial importance to the reﬁners

Hydrolysis can be represented as below:

CH; - COOR1 o i CH;~0H

I : : ' £ 5 I

CH-COOR2" ¥ H,O v—— CH-COOR2 + RICOOH
Xy _ |

CH; - COOR3 CH; — COOR3

Triglyceride : Water Diglyceride Free Fatty acid

~ Mono -and diglycerides account for about 3 to 6% by weight of the glycerides in

the oil. Good oils having lower amount of mono and diglycerides is said to be of great
importance in the fractionation process because they act as emulsifying agents inhibiting
crystal formation and making filtration dlfﬁcult

The amount of mono and dlglycerldes and FFA is reduced in the process of
refining as can be seen from their concentration in the DFA (Distillate Fatty Acid).
3. Moisture and Dirt

This is a result of milling practice. Good milling will reduce moisture and dirt in

palm oil but hormally it is in the range of 0.25%.




Table 2.2 Comﬁpo_s‘titi'o‘n of Fatty acid in Palm oil
" F.'at'tyac‘id‘ % B

- Percentage compositions (%)

Lau__ric. acid
Myrstic acid
© Palmiticacid
Stearic acid
Ole:ic’ acid
- Linoleic aci.d"v E

" Others

02
R

| 440
ag
39.2
101

0.9
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4. Minor Component
These are classified into one category beéauée they are fatty in nature but are not
really oils. They are referred to as unsaponifiable matter and they include the following:
a. Carotineoids
b. Tocopherols
Sterols
d. Polar Lipids

e

e. Impurities

Palm fruits contain two major types of oils, the palm oil which also contain palm olein
oil and palm strearin and palm kernel oil that contain palm kernel olein and palm kernel
strearin. ’

2.2.4 Properties of palm 6il

(i) Colour: - Palm oil is dark yéllow to yellow-red oil (high carotene content) of vegetable
origin | , _

(ii) Density: - All fats and oils have a particular density (approx. 0.9 g/em®). With a rise

in temperature, however, density diminishes, thereby leading at the same time to an
increase in volume. This behavior is described by the coefficient of cubic expansion and
is known as thermal dilation.

The coefficient of cubic expansion amounts to: g = approx. 0.000727°C"!

As a rule of thumb, oils may be expected to increase in volume by 1% of their total
volume for each 14°C temperature increase. In particular in the case of oils requiring
heating, such as palm oil, the ullage space (space unoccupied by the oil) must be
calculated accordingly. | ;

(iii) Humidity/Moisture content: - Fats and fatty oils are insoluble in water. However,
contact with water may give rise to soluble lower fatty acids and glycerol, which cause
rancidity together with changes in colour (yellow to brown), odour and taste as well as
gelling and thickening. For this reason, the tanks must be absolutely dry after cleaning.

(iv) Odour: - As an active behaviour, Palm oil has an unpleasant, sweet (violet- like) odor
and a neutral taste. While the passive behaviour P_alm oil is sensitive to contamination by

ferrous and rust particles and water (especially saline water).Tanks and barrels must

11




always be odour-free, since there is a risk that quality will be diminished in particular

where the previous cargo had a strong odour

2.3 Palm oil Refining and Fractionating
2.3.1 Quality of crude palm oil

The acid value of oil may be used as a measure of its quality. However, the acid
value of the ol musf not be t0o high, as this denotes an éxcessively high content of free
fatty acids, which causes the oil to turn sour. Discoloration may also occur. Palm oil
should have an acid value of at l'nost.S%. Moreover, rancidity can also be used as a
measure of quality of oil (palm oil). Rancidity is pfomoted by light, atmospheric
Oxygen and moisture and leads to changes in odor and taste. Thus, the tanks and barrels
must be filled as full as possible, faking into consideration the coefficient of cubic
expansion, so that as little ullege space as possible is left above the cargo. Rancid oil does
not meet quality requirements. Maximum duration. of storage for the oil is six months at a
temperature of 30°C
2.3.2 Physical and chemical refining

2.3.2.1 Physical refinery
Palm oils consist mainly of glycerides and, like other oils in their crude form,

small and variable portions of non-glyceride components as well. In order to process the
oils to an edible form, some of these non-glycerides need to be either removed or reduced
to acceptable levels.

In term of solubility study — glycerideé are of two broad types: oil insoluble and
oil soluble. The insoluble impurities consisting of fruit fibres, nut shells and free moisture
mainly, are readily removed. The oil soluble non-glycerides which include free fatty
acids, phospholipids, trace metals, carotenoids, tocopherols or tocotrienols, oxidation
products and sterols are more difficult to remove and thus, the oil needs to undergo
various stages of refining.

~ Not all of the above non-glyceride components are undesirable. The tocopherols
and tocotrienols not only help to protect the oil from oxidation, which is detrimental to
flavour and quality of the finished oil, but also have nutritional attributes. Alpha (o) and

beta (B) carotene are the major constituents of carotenoids, and precursors of vitamin A.
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The other impurities generally are detrimental to the oil’s flavour, odour, and colour and
quality and thus influence the oil’s usefulness.

The aim of refining is therefore to convert the crude oil to quality edible oil by
removing objectionable impurities to the desired levels in the most efficient manner
(Kheiri, 1973). This also means that, where possible, losses in the desirable component
are kept minimal. The impurities which are contained in the crude palm oil (CPO) are
shown in Table 2.3.

Generally speaking, the refining routes of palm oil are quite identical. There are
two routes taken to process crude oil into refined oil; which are chemical (basic) refining
and physical refining. The methods differ basically in the way the fatty acids are removed
from the oil. Physical refining, which eliminates the need for an effluent plant for the
soap stock, involves subjecting the oil to steam distillation under higher temperature and
vacuum for removal of the free fatty acids (Swoboda, 1985). The oil is physically refined
by subjecting the oil to steam distillation.

2.3.2.1.1 Physical refinery process description
The raw material which is used by physical plant is crude palm oil (CPO) from

the CPO storage tank. CPO is feed at the flow rate of 35-60 tons/hour. The initial
temperature of CPO is at 40 — 60°C. The feed is pumped through the heat recovery
system that is plate heat exchanger to increase the temperature to 60 — 90 ° C.

After that, about 20% of the CPO fed to into the slurry tank and mix with the
bleaching earth (6 — 12kg/ton CPO) to form slurry (CPO + Bleaching earth). The agitator
inside the slurry~tank will mix the CPO and bleaching earth completely. Then, the slurry
will go into the bleacher. At the same time, another 80% of the CPO is pumped through
another plate heat exchanger (PHE) and steam heater to increase the CPO temperature to
90 — 130°C (it is a desired temperature for the reaction between CPO and phosphoric
acid). Then, the CPO feed is pumped to static mixers and the phosphoric acid is dosed at
0.35 — 0.45 kg/ton. Inside there, the intensive mixing is carried out with the crude oil for
precipitation of the gums. The precipitation of gums will ease the filtration and prevent
the formation scale in deodorizer and other heating surfaces. The degummed CPO will

then move into the bleacher.
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Table 2.3 Impurities in Crude Palm Oil -
Substances ok Content

- Free Fatty Acid (FFA) , 3-5%
Gums (phospholipids, phosphotides) 300 ppm

Dirt e 0.01%

- Shell ) L Tréce
, Moisture and Impuqities - 0.15%
Trace metal = 05 0%
A Oxidatidn Products ‘ Trace
Totai Carotenoids , ‘ SQO - 1000 mg/kg
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In the bleacher, 20% slurry and 80% degummed CPO will mix together and the
‘bleaching process occur. The practice of bleaching involves the addition of bleaching
earth to remove any undesirable impurities (all pigments, trace metals, oxidation
products) from CPO and this improves the initial taste, final flavor and oxidative stability
of product. It also helps to overcome problems in subsequent processing by adsorption of
soap traces, pro-oxidant metallic i ions, decomposed peroxides, reduced colour, and other
minor impurities. The temperature inside the bleacher must be around 100°C — 130°C to
get the optimum bleachingbprbcess for 30 minutes of bleaching period. The low pressure
steam is purged into bleacher to agitate the concentrated slurry for a better bleaching
condition. ' ; ' |

The slurry containing the oil .an.d bleaching earth is then passed through the guard
filter to separate bleachmg earth partlcles from the oil. The temperature must be
“maintained at around 80 — 120°C for good filtration process (Lim, 1984) In the guard
~ filter, the slurry passes through the filter leaves and the bleaching earth is trapped on the
filter leaves. Actually, the bIeaching earth must be clear from Guard filter after 45Sminutes
in operation to get a good filtration. Bleached palm oil (BPO) from Guard filter is then
pumped into buffer tank as a temporary storage before further processing.

Usually, a eec_ond check filter, trap filter 1s used in series with the Guard filter to
double ensure that no bleaching eartn escaped. The presence of bleaching earth fouls
deodorizer, reduces the oxidative stability of the product oil and acts as a catalyst for
dimerizaition and polymerization activities. So, the “blue test” is carried out for each
batch of filtration to ensure the perfect filtration procese. This test indicates whether any
leaking is occurring in Guard filter or trap filter. Hence, any corrective actions can be
taken immediately. The BPO comes out from the filter and passes through another series
of heat recovery system, Schmidt plate heat exchanger and spiral heat exchanger to heat
up the BPO from 80 — 120°C until 210 — 250°C.

The hot BPO from spirai heat exchanger then proceeds to the next stage where the
free fatty acid content and the color are further reduced and more importantly, it is

deodorized to produce a product which is stable and bland in flavour.
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In the pre-stripping and deodorizing column, deacidification and deodorization
process happen concurrently. Deodorization is a high temperature, high vacuum and
steam.distiﬂaﬁon process. A deodorizer operates in the following manner:

(i) Deaerates fhe oil, “ |
(i1) Heats up the oil,

(iil) Steam strips the oil

(iv) Cools the oil before it leaves the system.

In the column, the oil is generally heated to approximately 240 — 280°C under
vacuum. Heat bleaching of the oil occufs. at this temperature through the thermal |
destruction of the carotenoid pigments. The use of direct steam ensures prompt removal
of residue free fatty écids, aldehydes and ketones which are responsible for unacceptable
odour and flavours. The lower molecular weight of vapourized fatty acids rises up the
column and pulls out by the vacuum system. The fatty acid vapor leaving the deodorizer
are condensed and collected in thé' fatty acid condenser as fatty acid. The fatty acids then
is cooled in _thev fatty acid cooler and discharged to the fatfy acid storage tank with
temperature around 60 — 80°C as palm fatty acid distillate (PFAD), a by-product from
refinery process. ' '

The bottofn produét of the pre-:stripper- aﬁd déo‘dorizer is Refined, Bleached, and
Deodorized Palm Oil (RBDPO). The hot RBDPO (250 — 280°C) is pumped through
Schmidt PHE to transfer its heat to incoming BPO. Then, it passes through another trap
filters to have the final oil polishing at 120 — 140°C to prevent traces of bleaching earth
material in the product at the prodct tank. -After that, the RBDPO will pass through the
RBDPO cboler and plate heat exchanger to. transfer thé heat to the CPO feed. The
RBDPO then 1s pumped to the storage with 'téniperature 50 - 80°C.

16




H3PO4

Bleacher
Motorised Mixer =
=
Static Mixer -
B . Pre-
u S;°, I— L_|Stripper
Y__ - Tank
Togm e
K
T g &
\ | e
i — PHE :l’
$Po
rap
| / e 1
> ! ’ |
e Slurry Tank ?;DPO \_ _/
Filter
REDPO Ty o RBDPO
Outlet
CPO
| Inlet

Figure 2.2 Flow Sheet Physical Refining Process

17




2.3.2.2 Chemical refinery
This process is also referred to as caustic refining and this involves the following major
stages:-
(1) Gum conditioning and neutralization
(ii)  Bleaching and filtration |
(iii)  Deodorization
This step wise processes are done to, (i) improve the taste and colour of the oil (ii)
removal of phosphatides, free fatty acids and pigments. Removal of traces of soap and
moisture occurs in the washing and drying steps. (iii) Remove objectionable volatile
components such a ketone, aldehydes and alcohols.
2.3.2.2.1 Chemical refinery process description
2.3.2.2.1.1 Gum conditioning
Gums in vegetable oil need to be removed to avoid colour and taste reversion during
subsequent refining steps. The Pennwalt process involves a single stage phosphoric
acid treatment and a single stage hot water treatment followed by continuous removal
of the hydrated gums in a Degumming Super Centrifuge.
Advantage: |
(i)Availability of cleaner oil down stream, reduced oil loss in the caustic refining step,
and thus higher yield of refined oil can be obtained.
(i1) Gums obtained are readily marketable.
Soap stock obtained during caustic refining can be directly used for soap-making.
(iii) Removal of gum reduces the quantity of catalyst required during hydrogenation of oil
and consequently reduces the oil loss during the proess.
The bulk of certain phosphatides such as lecithin are separated through this operation.
The chemical degumming process (figure 2.3) invc;lves mixing of the oil at 80-90°c with
water or steam for 30 min. The gummy residue is dehydrated and the oil is then passed
through centrifugal separatbrs. Larger amounts of water or steam are used to prepare an

oil which is more degummed (Kirschenbauer, 1960).

18



FLOW METER| ¢

REAGENT TAKK

o

FUKP

CRUDE QUL

i

|

e,

i

‘?;ﬁ'ﬁ METER * FLOW METER

@'t

“%f“bEGUMMWG
AEACTOR

ROT WATER
TANE

PUIAP

'
¢

PUME  PUMP

L ,,‘;_L»,‘J ] ;
. ~
e DEGUMMKG I
]
wl

!
i
!

REACTOR

QUM TANK

r
!
!
|

GLNS § -
rﬂ-.-
l
l

DEGUMMING CENTHIFUGE

DEGLIMED CIL
TANK

|

]

R

| DEGUMMED 01

FIMF

PLIMP

Figure 2.3 Schematic Diagram showing Degumming of Palm Oil

19




2.3.2.2.1.2 Neutralization of the degummed palm oil

Palm oils destined for human consumption are neutralized to remove free fatty acids,
albuminous and mucilaginous matter, and thereafter washed to reduce the soap content of
neutral oil to produce a more stable product. Effective neutralization results in enhanced
effectiveness of subsequent steps such as bleacﬁing, hydrogenation, winterizing,
deodorizing and furthermore results in high yields of a quality product. Neutralization
also results in removal of phosphatides, removal of free fatty acids and removal of
pigments. Removal of traces of soap aﬁd moisture occurs in the washing and drying
steps. The neutralization process (figure 2.4) consists of caustic refining and re-reﬁrﬁng
(wherever required) first water washing, second water washing and vacuum drying.
In the refining and washing steps, the degummed palm oil is treated with caustic soda of
concentration of about 2M. This results in the formation of sodium soap and the oil which
is ready for centrifugation.

The separation of neutral oil from soap stock and neutral oil from wash water is carried
out in one or more high super centrifuges. The neutral oil is then treated with hot water to
wash and rewash followed by centrifugation then vacuum dryiﬁg.
2.3.2.2.1.3 Bleaching process
The neutral, washed and dried Palm Oil still contains some pigments and small traces of
soap (<50 ppm) which have to be removed. This is achieved by adsorption of the pigment
on an adsorbent material. Bentonite, silica gel and activated carbon are used as bleaching
adsorbents (Strecker. L.R. et al, 1985). Bleaching Plant equipped with guarded filters,
operates under vacuum to prevent oil oxidation. The oil is cold mixed with metered
quantities of bleaching earth and/or other bleaching agents and thereafter heated to the
correct temperature and pumped to the Continuous Bleacher operating under vacuum
where an adequate retention time is provided to ensure effective bleaching. The oil earth
slurry is further pumped to two guarded filters operating sequentially resulting in

continuous bleached oil (filtrate) discharge.
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Figure 2.4 Schematic Diagram showing Neutralizafion of Palm Oil
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2.3.2.2.1.4 Deodorization

The deodorization process (figure 2.6) is highly specialized type of vacuum steam
distillation process for the purpose of removing undesirable flavourful and odorous
volatile components such as ketone, aldehydes, alcohols moétly arising from oxidation, in
fats and oils. Using steam under reduced pressure the volatile compounds are removed
from fats and oils. Ty}ﬁical conditions approximate 250 °C at 2.0 mmHg absolute pressure
for 1-4 hours with strong steam sparging (Lim et al 1984). The deodorization utilizes the
differences in volatility between off-flavour and an off-odour substance in the
triglycerides.The bleached oil is pumbed by the feed pump to the deaerator where the
pretreated oil is degassed. This deaerated oil is passed through a heat exchanger where
the oil is heated by exchanging the heat of the deodorized oil. The oil is further heated to
the stripping temperature in the pre-heater wherein thermo fluid is circulated. The above
oil is fed to a flash chamber and flows thereafter to an oil distributor inside falling film
deodorizer. The oil descends counter current to the stripping steam in the form of very
thin film and gets completely deodorized. The fatty acids distilled are condensed, cooled
and stored. The oil from the bottom flows to an intermediate vessel having an
arrangement for dosing citri¢ acid. This deodorized oil is then pumped through a heat
exchanger to the polishing filter. The filtered oil is thereafter passed through a cooler and

discharged for collection.

2.3.2.3 Fractionation
Fractionation involves removal of solids from the liquid oil at a given temperature. In order
to cater for a wide range of markets, palm oil is fractionated to produce a product which is
“harder” (Stearin) and “more liquid” (olein) than palm oil. The fractionation is accomplished
by two fundamental processes namely:-

1)  Crystallization |

2)  Filtration
Fractionation of palm oil can be described as follow. The triglycerides found in the oil
have different melting points. At certain temberature, the lower melting temperature
triglycerides will crystallize ihto solid separating the oils into both liquid (Olein) and

solid (Stearin) fraction.
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Figure 2.6 Schematic Diagram showing Deodorization of Palm Oil
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1.  The lowering of temperature causes cloudness and this increase oil viscosity

53

Agitation facilitates the formation of small crystals.

3. Time with a gradual decrease in temperature and stillness, promotes the formation
of longer crystals.

The solution is pumped batch-wise into the crystallizer according to a pre-established

program. In the crystallizer, the crystal formation and growth occurs as the oil is agitated

and cooled. Cooling can be governed by controlling either the oil or water temperature.

2.3.2.3.2 Filtration process

After the crystallization process as shown above, the slurry from buffer tank
passes through the filtration process for ‘the physical separation between RBD palm
stearin and RBD palm olein. Presen_tlvy, the membrane filter is used for this filtration.
Another alternative for this purpose ié by employing drum filter for separation.

The membrane filter is pressure filter where the filter pack comprising
alternatively plates and frames, or a series of chamber is compressed between one fixed
and one movable cover or Bulk-head. The filter media are located between each
individual element. Cake will build up in the hollow space between the elements and fall
out of the press when the filter pack is opened.

2.4 Design of Palm Oil Refinery and Fraction Plant
The goal of a plant design is to develop and present a complete plant that can operate
on an effective industrial basis. This is achieved when the chemical engineer in charge
can combine many separate units or pieces of equipment into one smoothly operating
plant taking special consideration. on the design specification of each unit. The design of
Palm oil refinery and fractionation piant can not definitely be an exception.
Moreover the design specifications for each unit of such refinery include equipment
capacities in term of volume, matérial of construction (as this process involves corrosive

substances, mainly fatty acid), pressure and temperature.
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The fraction can then be separated by filtration which is then squeezed or pressed to
completely separate the liquid oil. This process is used to produce hard butter.

It is worth mentioning that in palm‘ oil fractionation, palm olein is the premium
product and the palm stearin is the discount pfo‘duct. Fractionation of palm oil into palm
olein and palm stearin can beA accémplished using two types of processes which are “Viz
Dry” and “Detergent Fractionation”. ' | '

The dry fractionation i§.uéed to separate the palm olein and palm stearin from the
RBDPO produced by physice‘llitreatment. The RBDPO is passed through the further
fractionation process to get various grades of palm olein and palm stearin. Usually three
types of olein are produced: |

(1) Normal grade olein, (2) super grade olein and (3) olein with cloud point 7 — 8°C.

2.3.2.3.1 Crystallization process

Firstly, the RBDPO feed must pass the .quality specification, colour<2.6R and
FFA< 0.075 is fed into the heat exchanger. The RBDPO feed is heated up by hot waters
around 75°C. After that the oil is kept homogenized at about 70°C before the start of
crystallization. The idea is to destroy any crysfals‘ present and to induce crystallization in

a controlled manner in the crystallizer.

After that, the oil is pumped to the crystallizer. The crystallization system is a
batch type and is equipped..with special crystallizers operating alternatively. These
crystallizers are made up of vertical cylindrical yessel filled with thermo-regulated water.
The barrels containing the oil to be fractionated are then submerged in the water and each
of these barrels is fitted with a mechanical agitator. An automatic station controls the
temperature in the various crystallizers.

The crystallization process is carried out to remove the higher melting glycerides
which cause liquid oils to become cloudy and more viscous at low temperature. There are
three factors that are fundamentally important in the cryétal formation and its

characteristics:
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Others are feed flow rate for reactors, residence ﬁme, surface area etc. It .is a pertinent
fact that design specifications of the various units of equipment determine the unit cost of
this equipment in plant design. Conseqliently, the total capital investment of the plant is
greatly influenced. However, detailed design of the oil Palm refinery and fractionation is
not considered as this is beyond the scope of this research. Therefore, only important few

design specifications will be used in the cost estimation of the plant.
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Table 2.4 Relevant Cost Data and Specifications for the Units of the Palm Oil
Refinery and Fractionation Plant as at 1996

Piece of Equipment Historical Cost (N) Capacity of  Capacity of Exponent
(S.C.R.M) (S.C.R.M) equipment equipment (E)
A1) B(2) (Peters and
(S.CRM)  (S.CRM) Timmerhaus,

2002)
Calcium carbonate tank 78773 2m’ 4m’ 0.49
Mixing tank 78773 2m’ 4m’ 0.49
Phosphoric acid tank 98200 2.5m’ 5m’ 0.47
Drier 103537 3m’ 6m’ 0.47
Bleaching earth tank | 104604 3m’ 6m’ 0.47
Continuous bleaching reactor 640436 3m’ 6m’ 0.76
Bernardinni filter 693806 15m’ 30m’ 0.54
Steel super filter 117413 02 m’ 0.4 m’ 0.66
Guard filter 1 111596 2.5m’ 5m’ 0.66
Decanter 66712 3m’® 6 m’ 0.66
Storage tank 105031 25m’ 5m’ 0.49
Deaerator/Drier 111649 2.5m’ 5m’ 0.49
FFA Recuperator 98200 2.5m’ 5m’ 0.49
Preheating tank 104604 3m’ 6 m’ 0.49
Vacuum system 39368 0.4 m’ 0.8 m® 0.66
Screw worm ' 329825 10 m 20 m 0.99
Pump 200136 9.5x10°m”s  19.5x10°m?/s 0.33
Tube and sheli heat exchanger 1050316 14 m® 28 m’ 0.66
Guard filter II 111596 0.0335 m* 0.067 m® 0.66
Crystallizer 144098 0.314 m’ 0.628 m’ 0.37
R.B.D. téank 104605 3m’® 6 m’ 0.49
Cold water tank 96065 2.5m’ CSm’ 0.49
Warm water tank 96065 2.5m’ 5m’ 0.49
Welders’ filter press 960654 9.29 m® 18.58 m’ 0.66
Stearin tank 104605 3m’ 6 m’ 0.47
Olein tank | 104605 3m’ 6 m’ 0.47
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Table 2.5 Ratio Factor for Estimating Capital Investments Item Based on Delivered

Equipment cost (Peters and Timmerhaus, 2002)

IT EM FACTOR

Direct costs
Delivered purchased equipment ' - 1.00
Purchased equipment installation ' - 0.47
Instrument and control 0.18
Piping (including services) : 0.66
Building (including service) - 0.18
Electrical (installed) 0.11
Yard improvements ' 0.10
Service facilities (installed) A . 0.70

Land 0.06

Indirect costs
Engineering and supervision ' 0.33
Construction expenses _ 0.41
Contractor’s fees 0.21
Contingency 0.42
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2.5 Cost Indices

The cost data that are availablg in most cases for the immediate use are mostly
from historic data. Updating of these cost déta is therefore necessary since prices change
with time consequent upon changes in economic conditions. This is mostly accomplished
by the use of cost indexes.

A cost index is a number showing the ratio of the present index value to the index value
applicable when the original cost was obtained. If a specific data can be given for a i)ast
price, the present price can be determine as follows,

Present cost = original cost _Index value at present time ; By

Index value at time original cost was obtained

Cost indexes can be used to give a general estimate, but no index can take into account all
factors such as special technological advancements or local conditions. The common
indexes permit fairly accurate estimates if the time period involved is less than or equal to
ten years. The most common of these methods are the Marshall Swift all-industry and
process-industry equipment indexés, the Engineering News-Record construction index,
the Nelson-Farrar refinery construction index and the Chemical Engineering plant index.

2006 Nelson Farrar refinery cost indexes
Carbon steel exchangers - 1079.2
Pumps and compressors - 1736.9

Refinery index - 1971.3
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© Table 2.6 Chemical Engineering Plant Cost Index Values (2000 — 2006)

e Raer CEPI Value

3000 3041
2001 3043
2002 : 390.4
2003 " | 398.2
2004 4574
2005 | '468.'2
2 ‘-'2006"' g . 492.6
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CHAPTER THREE
METHODOLOGY
3.1 Development of Database
A Database is developed using a Structural Querying Language (SQL) server

where tables are created for each calculated and inputted parameters. This is then inserted
in each selected table so as to be recalled when needed in subsequent computation or use.
3.2 Development of Equations
3.2.1 Equipment cost estimation
There are three basic methods for estimating plant equipment cost namely:

1. Method of Cost index

2. Six -tenth -Factor Rule

3. Cost Index and Scaling Method
But two of these are used in this research work. the Six-tenth-Factor Rule and the Cost
Index and Scaling Method |
3.2.1.1 Ratio of indices

This is the ratio of the current and historic chemical engineering plant cost indices.
This ratio is common in all the methods. Factoring it reduces input of parameters per unit
equipment costing and this is achieved by simply substituting the value of the ratio
inserted in the database into the equation when computing the cost for each of the
equipment.
Let Curlndex represent the current chemical plant cost index and HisIndex represent
historic chemical plant cost index. Therefore,

Ratio Index (ri) = Curlndex / HisIndex ..........cccoviiiiiiiiiiiiiiiiiiieenn, 3.1

3.2.1.2 Method of cost index

The method can be use to determine the present cost of a unit equipment when the cost in
the past at a particular time is known. This original cost will be multiplicd by the ratio of

the present index value to the index value applicable at the time of initial cost.
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Mathematical presentation of the method
Let original/initial cost of the unit equipment be historic cost.
Let Curlndex represent the current chemical plant cost index and HisIndex represent

historic chemical plant cost index. Therefore,

Present cost = historic cost ‘CurIndex. ..................................... 32
HisIndeg

~ 3.2.1.3 Six -tenth factor ruie
Cost of a piece of equipment may be estimated when cost data are not available for
the particular size of operatibnal capacity involved. This can be achieved by using the
logarithmic relationship called six-tenths-factor rule (Peters and Timmerhaus, 2002)
if the new piece of equipment is similar to one of another capacity for which cost data
are ‘av'ail.able. Accordiqg to this rule, if the cost of a given unit at one capacity is

~ known, the cost of a similar unit fhat is A times the capacity of the first is
approximately (A) *° times t.he cést of the one with known size.

Mathematical presentation of the rule.

Let historical cost of the equipment B = historic cost B (desired)
Let histori‘cal cost of equiptﬁent A= historié cost A

QA be known capacity of ecjuipment A

QB be knpwn capacity of equipment B

ri = Curlndex / HisIndex (From equation 3.1)

Where, curindex is the current index |

HisIndex is the historical index
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ri is the ratio of the indexes
IEC=QBIQA ceveeeeeeeeeeereeeseereeereesnens bt e e 3.3
Therefore, the historical cost of equipment B can be given as,

Historic cost B = historic cost A[C]"........ P ST S . 3.4

Also, the present /current cost of equipment A can the be given (from equation 3. 2) as,

Current cost A = historic cost A [ri].................. i o7 % e SR 3.5
Likewise,
The current cost B = Current cost A [C] b ................ QS gl T - 3.6

Conibining equations 3.1 and 36 gives
The current cost B = historic cdst A [ri] [C] s s waieart b ssvminass s s 3.7
The application of the 0.6 factor rﬁle for most purchased equipment is a
simplification of valuable cost Coﬁcept since the actual value of the cost capacity factor
varies from 0.2 to 1.0. Howevér, the cost capacify concept should not be used beyond a
tenfold range of capacity (Peters and Timmerhaus, 2002.).
3.2.1.4 Cost indeﬁ and scaling method s
Unlike the six-ten@h factor rﬁle, cost index and écaling method are used when cost data
for a particular size of operational capacity of the same equipment is available, but lack
the desired size. Moreover, the éxponeﬁtial constant 0.6 is replaced by a variable E;.
The present (current) cost of a piece of equipment of desired size‘ B by cost index
_ahd scaling method is given (if all the paramétérs are as defined above) by:
The current cost B = historic cc;St B [T IO B, st a5 ssscssinms s 1 s s st s s s 3.8
Where E; is the vafiable exponential whiéh .is the slopé of correlation curve on the log-

log cost.
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3.2.2 Estimating (ielivered purchased equipment cost

The cost of purchased equipmeht is the basis of sgv_eral pre-design methods for estimating
capital investment. Delivered purchased equipment cost is. said to be the summation of
the cost of all purchased equipmen'ts involved in plant desigﬁ.

Mathematical presentation of ljelivered purchased Equipment cost

n .
Pect = ZCC{ L T WL N NS NP S Y S0+ SRR W . 3.9

t= |

3.2.3 Construction of Pie chart
The current cost of the four equipments, crystallizer, pump, heat exchanger and olein tank
are displayed graphicélly ina ?ie chart by using thé following eéuation
Let Crsti, hei, pui and oti be cvirrent cost of crystallizer, heat exchanger pump and olein
tank.
K is the sum of the current cost of 'the equipment.
KL Crafi o Bl Lt Ot e macemseieesionins SR - 3.10
Therefore, portion'of each equipment in the chart is given és,
Portion=(V/K)x360...‘........ . ....... S e ' 3.11
Where V is the current cost of each of the equipment
3.2.4 Fixed capital investment
Manufacturing fixed capital investmgnt represents the capital necessary for the

installed process equipment with all auxiliaries that are needed for complete process
dperaﬁon. Expenses for piping.,. instruments, ihsulation, foundations and site preparation
are typical examples of cost included in the manufacturing fixed capital investment.

However, .pla.nt components such as lénd, factory, administrative blocks (offices),

warehouses, laboratories, transportation, shipping and receiving facilities, utility and
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waste-disposal facilities, shops and other pennanént.part of the plant are referred to as
non-manufacturing fixed capital investment..'lfhese are fixed capitals that are basically
needed for construction overhead and for all plant components that are not directly
related to the process operation (Peters and Timmerhaus, 2002).
The déterfninatién of fixed capital investment is done by applying factored estimate
method, which is the method by which the irivestment cost in a complete system can be
extrapolated from the delivered cost of the Iﬁajor items of processing equipment (Rudd
and Watson, 1968). | |

It has been observed that the cost of other essential items needed to complete the
process system can be correlated with the investment cost in major items of equipment
and the capital investment can be estimated by t.he application of experience factor to the
base investment or delivered purchased equipment cost (Rudd and Watson, 1968). The
experience factor f is obtained in é similér process system. The values of these factors for

both direct and indirect costs are given in Table 2.5 above.

Mathematical presentation of fixed capital investrhcnt.
Let sum be the sum of indirect cost factors

Sum; be the sum of direct cost factors

1= 1 PRI . oommon ) 5 s summmommsins o 5 5 s siasiasinid o s s s & 5 5 & AHBREER 64 5 5 53 3.12
Thus, |

| Fcapn%(Pect+(suin1 x Pect)) x fi ... .................. i 3.13
Where,

Fcapn is the fixed capital investment

Pect is the Delivered purchased Equipment cost
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3.2.5 Working capital investment
The working capital for an industrial plant can be referred to as the total amount of money
invested on r‘aw materials and supplies in stock, the finished product in stock and semi
finished produc_ts in the process of being manufactured, the account reéeivable, césh kept in
hand for monthly payment of operating expenses, such as salaries and wages, raw material
purchas'edv and others that are necessary for the .operation of the plant.

The ratio of working capital to that of total capital investment varies with different
companies. However, most chemical plants use an initial working ca};ital amounting to 10 to
20 p_ercent"o_f the total capital investment.

Mathematical presentation of Working capital investment.

Since the fixed capifal investment was taken as 80 percent of the total capital investment
Then,
-Wcépn = 0,205 TCAPI S , o s s i e S Tt it e voreer SN E i 4 15 3.14
Whére, Wcapn is the Working capital i11véstme’nt, Tcapn is the total capital investment.
3.2.6 Total capital investment
This is the total cost needed to start a particular operation such as oil palm refinery and
fractionation blant as applicable. | -
It in‘clud»es la,lill the.-‘funds necessary to get the project underway and this encompasses the
regular ‘ manufacturing fixed capital investment along with the investment reguired for
necessary auxiliaries and non-manufacturing facilities.

Mathematical presentation of total capital investment.

If the fixed capital investment is taken as 80 percent of the total capital investment,

Thus,
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.3.4.1 Program CIS

This program computes the current cost of each of the equipment by using cost index
and scaling method. The program consists of thirty one computer cost modules called class
and a structural querying language (SQL) dat.abase file (refiningofoil) where various results
are stored and recalled for s.ubse‘quent’use.

The progfam starts execution with the class called projection which confirms the reference
and current year for the cost in'de;(es. While the next class called ratio index computes the
‘ratib of the inputted indexes using equation one, and store the resﬁlt in database.

% F.,acvh of the subsequent twenty six classés computes the current cost for each of the
twenty six equipments using equation 3.8 fo; cosf indéx and scaling method.

The results are then inserted into the database. This is followed by the class delivered which
computes the delivered purchased éqﬁipment cost by using equation 3.9 and store the results
in ‘tl.le database.’ |
Finally the class ratio factor which computes the fixed capital investment, working capital
ihvesimeﬂt, total capital investrrieﬁt and the grépmcal equipment cost displays.

3.4.2 Program 610FR :

This progrérﬁ afso computes the currenf cost of each of the equipment but it does this by
using 'equation 3.7 which is for six-tenth fép’go’r rlule .method. The program consist of thirty
one Jax)a classes as well and a structural querying language (SQL) database
ﬁle(reﬁningofoil)' where variou; resuits are stored and recalled for subsequent use.

The execution of the program follo.WS the same pattern as the first program and this is as

shown in the flow chart below.
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PROJECTION ‘ - [Introductory class]
RATIO INDEX

» Database | [Class for the ratio of cost indexes]
. : x—
CaCO; TANK e
— — [Cost class for CaCOs Tank]
Y >
MIXING TANK < )
iy [Cost class for Mixing Tank]
A
PHOSPHORIC ACID TANK | o
- T i [Cost class for Phosphoric acid Tank]
! >
DRIER

[Cost class for Drier]

I

BLEACHING EARTH TANK
| A L v
CONT. BLEACHING REACTOR

Y

11| ° [Costclass for Bleaching earth Tank]

Y

-«

[Cost class for Bleaching Reactor]|

Y

A

BERNARDINNI FILTER : g 4 S
- l | o , [Cost class for Bernardinni Filter]
STEEL SUPER FILTER .
: I 3 [Cost class for Steel Super Filter]
y >
GUARDED FILTER 1 - ¢ .
‘ | r [Cost class for Guarded Filter]
I 4 - >
DECANTER "
| N [Cost class for Decanter]
STORAGE TANK -
— 1 [Cost class for Storage Tank]
A ! ‘ !
PREHEATING TANK s k
_ is [Cost class for Preheating Tank]
A S p
~ VACUUM SYSTEM “J - [Cost class for Vacuum System]

A\ 4
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SCREW WORM[ : Dathl:ase Cost class for screw worm]
- PUMP « [Cost class for pump]
. L >
HEAT EXCHANGER < [Cost class for heat exchanger]
A
GUARD FILTER II < [Cost class for guard filter II]
; ' gl
CRYSTALLIZER e [Cost class for Crystallizer]
R.B.D TANK < [Cost class RBD tank]
_ v I >
COLD WATER TANK — : [Cost class for cold water tank]
-. NE | x
WARM WATER TANK < v [Cost class for warm water tank|
. L e L
WELDERS® FILTER . f—s _ [Cost class for welders’ Filter]
A I o " . '
STEARIN TANK e - [Cost class for stearin tank]
. | ™
OLEIN TANK N v [Cost class for olein]
~TT .
RATIO FAC_TIOR _' [The class to compute investment cost]

Y

Figure 3.1 Flow charts for the two programs
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 RESULTS

The cost da’tds»_“a‘n(‘i_ o’;-h.e‘r_- peftinentfiesign speciﬁcations of the plaﬁt shown in Table 2.5 and
- D were 'used':‘z_;s historical data to obtain the current cost impliéations for the plant using the

two developed ‘rr;odulc,s, the CIS and 610FR. Various results were obtained through a

stepwise functional execution of each class in the program as listed below.

4.1.1 Programflisvt_ing'j

There are thir'-t_}'"-'_g')né?» Sub-modﬁles in eacﬁ program, each with its different function. The

modules are sinﬁil;r and the figures belo.w show a typical module and its flow sheets for CIS.

While that of 61 OF R is in the CD that écéompanies the thesis.
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y
Open the program class from
‘bin or desktop as short cut

, Input
Current year
Reference year

<- Reference year \ No

is 1996 Yes/No /

Na.

Current year is
2006 Yes/No

(TO CLASSES COLLECTION >

Figu'rek4.1Flow Chart to show Introductory Class (Projection)
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From Projection

Open the menu to select either:-

Ratio of index computation class,
Computation class for each Equipment
or Ratio Factor computation class

To thé
selected
class

After computation

A\ 4

" Figure 4.2 Flow Chart to Show the Collection of Class
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Select Ratio index .
from collection

Input:- |
~ Current Index (curlndex)
___ Historical Index (hisIndex)

v ‘ _
| ratiolndex = curlndex/hisIndex | Ratio of indexes value (ri)
: E ~ | inserted to Database manager

END ..

Figure 4.3 Flow Chart to Show Calculation of Ratio of Indices
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~ Open
Equipment
menu

Selection of equipment
menu from collections and
subsequent selection of
each of equipment

Input data for each of the equipments
Historic cost (historiccost)
- Capacity A (capacity a)
Capacity B (capacity b)
~ Exponential (exp)

Presentcost = (float)(historiccost * ri *
(Math.pow((canacitvb/ canacitvalexn) ))

L ri from Dbase

Bl

DATABASE

A

3

Y - . ‘Computed value of presentcost to Dbase
S C END,>

'F igure'4.4 Flow Chart to Show Calculation of Current Cost of each of the E(iuipment
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Ope;l
Equipment
menu

Selection of ratio factor
menu from collections

Numerical and graphical results of the cost of each

equipment, delivered purchased equipment, fixed
- capital, working capital and total capital investments

,Want to Véry NO

cost of
equipment

Vary cost of equipment
graphically

' .
ENDY

Fi‘gure 4.5 Flow Chart to show Estimation of Investment Cost
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1/
//
/1
//
/1
/1
I

PROGRAM CIS

PROGRAM CIS REPRESENTING COST INDEX AND SCALING METHOD.
This program is developed towards the computation of equipment cost, estimation of
capital investments both graphically and numerically for an oil Palm refinery and

fractionation plant.

Developer : - POPOOLA AYOBAMI OLANREWAJU
NO : - MENG/SEET/2005/1142
PROJECT TITLE: - DEVELOPMENT OF SOFTWARE FOR ESTIMATING THE

// COST OF PALM OIL REFINERY AND FRACTIONATION PLANT.

1
/1
/1
/1
/1
/1
/1
/1
/1
I
/1
/1
/1
/1

SUPERVISOR : - PROFESOR K.R ONIFADE
LANGUAGE :-JAVA
DEFINITION OF SUBCLASSES AS USED IN THE PROGRAM.

Class projection
Class Collections
Class Ratiolndex

Class CalciumCarbonateTank

Class MixingTank
Class PhosphoricAcidTank

Class Drier

Class BleachingEarthTank

Introductory /validation subclass.
The main class which house other subclasses.
The subclass to compute the value of ratio of indexes.

- The subclass that compute cost of Calcium

Carbonate Tank.

The subclass that compute cost of Mixing Tank.
The subclass that compute cost of Phosphoric Acid
Tank.

The subclass that compute cost Drier.

The subclass that compute cost of Bleaching Earth
Tank.

//Class ContinuousBleachingReactor The subclass that compute cost of Continuous

1
/!
/
1
I
1
I
1
I/
I
/1
I
I
I
I

Class BernardinniFilter
Class SteelSuperFilter
Class GuardFilter]
Class Decanter

Class StorageTank
Class Deaerator

Class FFARecuperator
Clas PreheatingTank
Class VacuumSystem
Class SrewWorm
Class Pump

Class HeatExchangers
Class GuardFilterll
Class Crystallizers

/I Class RBDTank

/I Class ColdWaterTank
/I Class WarmWaterTank
/| Class WeldersFilter

/I class StearinTank

// class OleinTank

Bleaching Reactor.
The subclass that compute cost of Bernardinni Filter
The subclass that compute cost of Steel Super Filter
The subclass that compute cost of class Guard Filterl.
The subclass that compute cost of Decanter.
The subclass that compute cost of Storage Tank.
The subclass that compute cost of Deaerator.
The subclass that compute cost of FFA Recuperator
The subclass that compute cost of Preheating Tank.
The subclass that compute cost of Vacuum System.
The subclass that compute cost of Screw Worm.
The subclass that compute cost of Pump.
The subclass that compute cost of Heat Exchangers.
The subclass that compute cost of Guard Filter II.
The subclass that compute cost of Crystallizer.
The subglass that compute cost of RBD Tank.
The subclass that compute cost of Cold Water Tank.
The subclass that compute cost of Warm Water Tank.
The subclass that compute cost of Welders Filter.
The subclass that compute cost of Stearin Tank.
The subclass that compute cost of Olein Tank.
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/I class RatioFactor The subclass that compute deliver equipment cost,
/1 ‘ capital investments and graphical interaction.

Introductory /validation subclass.
// Java (Apphcanon Programmmg 1nterfaces) APIs
import Javax swing.*;
import Java awt.event.*;
import java.awt.*;
// Implements ActlonLlstener for Event handling
public class Projection implements ActionListener
o v :
// control declarations
JFrame frame;
JLabel Ireference;
JLabel lcurrent;
JTextField treference;
JTextField tcurrent;
JPanel panel, panell,panel2;
JButton button;
GridBagLayout gbl;
GridBagConstraints gbc;
~ public Projection()
{ o
//Imtlallzmg controls
Ireference = new JLabel("Input Reference Year: =~ ' ");
lcurrent = new JLabel("Input Current Year: —");
treference = new JTextField(5);
tcurrent = new JTextField(5);
~ button = new JButton("Enter");
frame = new JFrame("Data input");
panel = new JPanel(); ‘
panell = new JPanel();
panel2 = new JPanel(); RN
- gbl = new GridBagLayout(); . |
gbc = new GridBagConstraints();
/larranging controls controls in the panel .
'panel setLayout(gbl) gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(lreference,gbc);panel. add(lreference) gbc.anchor=gbc. WEST;
gbe.gridx=4;gbe.gridy=1;
gbl.setConstraints(treference,gbc);panet. add(treference)
gbc.anchor=gbc. WEST;gbe.gridx=1;gbc. gridy=4;gbl. setConstramts(lcurrent,gbc)
panel.add(lcurrent);gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=4;gbl.setConstraints(t
~ current,gbc);panel.add(tcurrent);gbc.anchor=gbc. EAST;gbc.gridx=7;gbc. gr1dy~8
gbl. setConstralnts(button gbc),panell add(button)
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button.addActionListener(this);panel2.setLayout(gbl);gbc.anchor=gbc. CENTER;gbc.grid
x=4;gbc.gridy=4;gbl.setConstraints(panel,gbc);panel2.add(panel);

gbc.anchor=gbc. CENTER;gbc.gridx=4;gbc.gridy=8;gbl.setConstraints(panel1,gbc);
panel2.add(panell);frame. geth‘ntentPane().add(panel2);
frame.setSize(700,500);frame.setVisible(true);

H ‘
public void actionPerformed(ActionEvent ae)

{
Object obj = ae.getSource();
if(obj == button)

{

int refyear = Intege.r.pairseInt(trefercnce. getText());
int curyear = Integer.parselnt(tcurrent.getText());
if(refyear == 1996 && curyear == 2006)

{ N
frame.setVisible(false);
new Collections();

}

else

{ .
JOptionPane.showMessageDialog(null,"Invalid
entery!","",JOptionPane. ERROR_MESSAGE);

public static void main(String dd[])
{

new Projection();

g

}

, The main class which house other subclasses.
’// Java (Appllcatlon Programmmg interfaces) APIs
import Javax swing.*;
import java.awt.*;
import java.awt. event *
//Implements ActlonLlstener for Event handhng
- public class Collections extends JFrame{
JMenu ratiolndex; -
JMenu equipments;
JMenu exi;
JMenu ratioFactor;
JPanel p1,p2.,p3.p4.p5;
Icon sp=new Imagelcon("JPEG image ");
JLabel 1l = new J Label(sp); '
GndBagLayout gbl GndBagConstralnts gbc;Font font,font1,font2;
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JLabel ui = new JLabel(" PROGRAM CIS ");
JLabel il = new J Label("Implementmg cost index and scalling method");

JLabel prl = new JLabel(" ");
JLabel pr2 = new JLabel(" %
public Collections() '

{

super("PROGRAM CIS");
pl = new JPanel();p2 = new JPanel();p3 = new JPanel();p4 = new JPanel();pS = new
JPanel();gbl = new GrldBagLayout() gbc = new GridBagConstraints();p1.setLayout(gbl);
p2.setLayout(gbl);p3.setLayout(gbl);p4.setLayout(gbl);p5.setLayout(gbl);
font = new Font("System",Font. BOLD,27);
fontl = new Font("Arial",Font.BOLD,20);
font2 = new Font("Arial",Font. BOLD,13);
ui.setFont(font);
il.setFont(font1);
ui.setForeground(Color.blue);
il.setForeground(Color.blue);
ratiolndex = new JMenu("Ratio Index");
equipments = new JMenu("Equipments");
ratioFactor = new JMenu("Ratio factor");
exi = new JMenu("exit");
JMenultem
rrf,rrx,exit,cco3,mxt,ppat,drier, bht cbr,bf,ssf,gf1,decanter,st,dr, ddr Jffa,pht,vx sw,pp,he,gf
2,cry,rbd,cwt,wwt,wfp,xt,ot;
cco3 = new JMenultem("Calcium carbonate tank")
-mxt = new JMenultem("Mixing tank");
ppat = new JMenultem("Phosphoric acid tank");
drier = new JMenultem("Drier"); '
bht = new JMenultem("Bleaching earth tank");
cbr = new JMenultem("Continuous bleaching tank");
bf = new JMenultem("Bernardinni filter");:
ssf = new JMenultem("Steel super filter");
gf1 = new JMenultem("Guard filter1");
decanter = new JMenultem("Decanter");
st = new JMenultem("Storage tank");
dr = new JMenultem("Dearator/Drier");
ddr = new JMenultem("Deodorizer");
ffa = new JMenultem("FFA Recuperafor");
pht = new JMenultem("Preheating tank");
vx = new JMenultem("Vacuum system");
sw = new JMenultem("Screw worm");
pp = new JMenultem("Pump");
he = new JMenultem("Tube and shell exchanger");
gf2 = new JMenultem("Guard filter2");
cry = new JMenultem("Crystaliser");
rbd = new JMenultem("RBD tank");




Srnd

cwt = new JMenultem("Cold water tank");
wwt = new JMenultem("Warm water tank");
wfp = new JMenultem("Weilders' filter press");
xt = new JMenultem("Stearin tank");

ot = new JMenultem("Olein tank");

rx = new JMenultem("Ratio Index");

rrf = new JMenultem("Ratio Factor");

exit = new JMenultem("Exit");
vx.addActionListener( :

new ActionListener(){

public void actionPerformed(ActionEvent e)

new VacuumSystem();

sw.addActionListener(

new ActionListener(){ :

public void actionPerformed(ActionEvent e)
{ ‘

new SrewWorm();
A

}

); . |
pp-addActionListener(
new ActionListener(){ , ,
public void actionPerformed(ActionEvent ¢)
{

new Pump();

}

J

he.addActionListener(

new ActionListener(){ )

public void actionPerformed(ActionEvent ¢)

{ ;

new HeatExchangers();

"

J

) . _

gf2.addActionListener(

new ActionListener(){ ;

~ public void actionPerformed(ActionEvent e)
{ v B -

new GuardFilter2();

} ;
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j
b S
cry.addActionListener( ;

‘new ActionListener(){

public v01d actlonPerformed(ActlonEvent e)

{

new Crytalizers(); g

- rbd. addActionListéner(
- new ActionListener(){
pubhc void actlonPerformed(ActlonEvent e)

{
new RBDStorageTank()

cwt. addActionListener(
new ActlonLlstener(){
public void actlonPerfonned(ActlonEvent e)
1
new ColdWaterTank();

- wwt.addActionListener(
~ new ActionListener(){
public void actionPerformed(ActionEvent e)

{ |
new WarmWaterTank();

wip.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent ¢)

{
new WeldersFilter(); ’

xt.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent e)

{ :
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- new StearinTank();
}
}
)5 :
- ot.addActionListener(
new ActionListener(){ N
public void actionPerformed(ActionEvent e)
{ & B
new OleinTank();
) ,
3
x.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent ¢)
. 4 :
new Ratiolndex();
}
}
i
cco3.addActionListener(
new ActionListener(){ _
public void actionPerformed(ActionEvent e)
{ o
new CalciumCarbonateTank();
y » _
}
-
rrf.addActionListener(
new ActionListener(){ _
public void actionPerformed(ActionEvent ¢)
| : o

new RatioFactor();

mxt.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent e)
{.: | |
new MixingTank();
} .
}
); -
ppat.addActionListener(
‘new ActionListener(){
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_public void gictianerfonned(Act'ionEvent 8).

{
new PhosphoricAcidTank();

drier.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent e)

{

new Drier();

bht. addActionListener(
- new ActionListener(){
public void act1onPerformed(ActlonEvent e)

g
new Ble.achingEarthTank();

cbr.addActionListener(
new ActionListener(){
public void act1onPerformed(ActlonEvent e)

{

new ContmuousBIeachngeactor();

bf.addActionListener(
new ActionListener(){
public void actxonPerformed(ActlonEvent e)
{ X

new BernardinniFilter();

ssf.addActionListener( s
new ActionListener(){ .

public void actionPerformed(ActionEvent ¢)
new SteelSuperFilter();

}

j

);
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gfl.addActionListener(
new ActionListener(){
~ public void actionPerformed(ActionEvent e)

{ ,
new GuardFilter1();

decanter.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent ¢)

{

new Decanter();

- 8k addActithistener(
new ActionListener(){
publlc v01d actlonPerformed(ActlonEvent e)

{:

new StorageTank();

- exit.addActionListener(
new ActionListener(){ .
public void actlonPerfonned(ActlonEvent g).' ..

{

System.exit( 1);

dr.addActionListener(
new ActionListener(){ :
public void actlonPerformed(ActlonEvent e)

{

new Deaerator();

ddr.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent.e) -

{

new Deodorizer(); .

j
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}
);
ffa.add ActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent e)

new FFARecuperator();

pht.addActionListener(
new ActionListener(){ ,
public void act1onPerformed(ActlonEvent e)

{
new PreheatmgTank(),

J MenuBar bar = new JMenuBar();

-set’MenuBar(bar); bar.add(ratiolndex);bar. add(eqmpments),
bar.add(ratioFactor);bar.add(exi);ratiolndex.add(rrx);equipments.add(cco3);
equipments.add(mxt);equipments.add(ppat);equipments.add(drier);
equipments.add(bht);equipments.add(cbr);equipments.add(bf);
equipments.add(ssf);equipments.add(gfl);equipments.add(decanter);equipments.add(st);
equipments.add(dr);equipments.add(ddr);equipments.add(ffa);equipments.add(pht);
“equipments.add(vx);equipments.add(sw);equipments.add(pp);equipments.add(he);
equipments.add(gf2);equipments.add(cry);equipments.add(rbd);equipments.add(cwt);
equipments.add(wwt); equlpments add(wip); equlpments add(xt);equipments.add(ot);
ratioFactor.add(rrf);exi.add(exit);

Container k = getContentPane();

k.setLayout(new FlowLayout());

getContentPane().add(p1);

gbc.anchor=gbc. WEST;

gbe.gridx=1;gbc.gridy=1;
gbl.setConstraints(1l,gbc);p2. add(ll)
gbc.anchor=gbc. CENTER;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(ui,gbc);p3.add(ui);
gbe.anchor=gbc. CENTER;gbc.gridx=1;gbc.gridy=4;
gbl.setConstraints(il,gbc);p3.add(il);
gbc.anchor=gbc. CENTER;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(prl,gbc);p4.add(prl);
gbc.anchor=gbc. CENTER;gbc.gridx=1;gbc.gridy=8;
gbl.setConstraints(pr2,gbc);pS.add(pr2);
gbc.anchor=gbc. CENTER;
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gbe.gridx=1;gbc.gridy=1;
gbl.setConstraints(p4,gbc);

pl.add(p4);

gbc.anchor=gbc. CENTER;gbc.gridx=1;gbc.gridy=4;
gbl.setConstraints(p2,gbc);pl.add(p2); ‘
gbc.anchor=gbc.CENTER;gbc. gridx—l,gbc.gridy.=8;
gbl.setConstraints(p5,gbc);pl.add(p5);
gbc.anchor=gbc. CENTER;gbc.gridx=1;gbc. gr1dy~14
gbl.setConstraints(p3,gbc);

pl.add(p3);

setSize(1024,1024); setVisible(true);

}

public static void main(String args []){
Collections application = new Collections();
application.setDefaultCloseOperation(JFrame.EXIT ON_CLOSE);

}
h

Subclass to compute the value of ratio of indexes.
import javax.swing.*; '
import java.awt.event.*;
import java.awt.*; :
import java.sql.*;
//Tmplements ActlonLlstener for Event handlmg

“public class Ratiolndex implements ActionListener
{
//control declarations
static JFrame frame;
JLabel IcurrentIndex;
JLabel lhistoricIndex;
JTextField tcurrentIndex;
JTextField thistoricIndex;
JPanel panel, panell,panel2;
JButton button;
GridBagLayout gbl;
GridBagConstraints gbc;
float curlndex, hisIndex, ratiolndex;
Connection con;
PreparedStatement stat;
Statement stat1;
ResultSet rs;
public Ratiolndex()

{
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//Initializing controls
lcurrentIndex = new JLabel("Input Current Index: ~ ");
lhistoricIndex = new JLabel("Input Historic Index: ");
tcurrentIndex = new JTextField(10);

thistoricIndex = new JTextField(10);

button = new JButton("Calculation of ratio of index");
frame = new JFrame("Ratio index calculatlon")
“panel = new JPanel();
panell = new JPanel();
panel2 = new JPanel();

gbl = new GridBagLayout();

gbc = new GridBagConstraints();
//arranging controls controls in the panel
panel.setLayout(gbl);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(lcurrentIndex,gbc);
panel.add(lcurrentIndex); .

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. grldy—l
gbl.setConstraints(tcurrentIndex,gbc); :
panel.add(tcurrentIndex);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. grldy—4
gbl.setConstraints(lhistoricIndex,gbc);
panel.add(lhistoricIndex); _

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=4;
gbl.setConstraints(thistoricIndex,gbc);
panel.add(thistoricIndex);gbc.anchor=gbc. EAST,gbc gridx=7;gbc.gridy=8;
gbl. setConstramts(button,gbc)

panell.add(button);
/lActivating the Enter button -
button.addActionListener(this);
- panel2.setLayout(gbl);

gbc.anchor=gbc. CENTER ;gbc.gridx=4; gbc gr1dy=4,

gbl. setConstramts(panel,gbc) '
panel2.add(panel);
- gbe.anchor=gbc. CENTER;gbc. gr1dx—-4,gbc grldy—8,

gbl. setConstramts(panell ,gbc);
panel2.add(panell); -
frame.getContentPane(). add(pane12)
frame.setSize(700,500);
frame.setVisible(true);

}
public void actionPerformed(ActionEvent ae)

§. o - |
Object obj = ae.getSource();
if(obj == button)
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curlndex = Float.parseFloat(tcurrentIndex.getText());

hisIndex = Float.parseFloat(thistoricIndex.getText());

ratiolndex = curlndex/hisIndex;

String ok = String.valueOf(ratiolndex);

i | |
Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");// loading the driver

con = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing -
connection to the //database

stat] = con.createStatement();

statl.executeUpdate("delete from RatloIndex ";

con.close();

}

catch(Exception e)

§

JOptionPane.showMessageDialog(null,ok,"",JOptionPane. ERROR_MESSAGE);
Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");

con = DriverManager.getConnection("jdbc:odbe:MyDataSource","sa","");

stat = con.prepareStatement("insert into ratioindex values(?,?,?)");
stat.setFloat(1,curlndex);stat.setFloat(2,hisIndex);stat.setFloat(3,ratiolndex);
stat.executeUpdate();

con.close();

H ‘

catch(Exception e)

3!

J | :
JOptionPane.showMessageDialog(null,ok,"",JOptionPane. ERROR_MESSAGE);
Y : |

}

public void rindex1()

{

ratiolndex = ratiolndex;

}
public static void main(String dd[])

{

new Ratiolndex();

;
}
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curlndex = Float.parseFloat(tcurrentIndex.getText());
hisIndex = Float.parseFloat(thistoricIndex. getText())
“ratiolndex = curlndex/hisIndex;

String ok = String.valueOf(ratiolndex);

¢
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

con = DriverManager.getConnection("jdbc:odbe:MyDataSource","sa","");// establishing
connection to the //database . - :

stat]l = con.createStatement();

stat].executeUpdate("delete from RatloIndex g

con.close();

| S

catch(Exception e)

{

3

JOptionPane. showMessageDlalog(null ok g OptlonPane ERROR MESSAGE)

try

{ el P
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");

con = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");
stat = con.prepareStatement("insert into ratioindex values(?,?,?)");
stat.setFloat(1,curlndex);stat. setFloat(2 ,hisIndex);stat. setFloat(S ,sratiolndex);
stat.executeUpdate();

con.close();

}

catch(Exception e)

( .

| . .
JOptionPane.showMessageDialog(null,ok,"",JOptionPane. ERROR_ MESSAGE);
- ’ '

)i e

public void rindex1()

{ _

ratiolndex = ratiolndex;

.

public static void main(String dd[])

{ _ .

new Ratiolndex();

}
j
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. Subclass that compute cost of Calcium Carbonate Tank.
/] Java Apphcatlon Programmmg interfaces (APIs)

import javax.swing.*;

import java.awt.event.*;

‘import java.awt.*;

import java.sql.*;

//Implements ActionListener for Event handling

public class CalciumCarbonateTank implements ActionListener

( :

Connection con;

PreparedStatement stat;

Statement stat1;

ResultSet rs;
- //control declarations

JFrame frame;JLabel title;JLabel lhistoricCost;JLabel Icapacityb;JLabel lcapacxtya

JLabel lexp,JTextFleld thistoricCost;J TextField tcapacityb,tcapacitya,texp;
JPanel panel, panell,panel2,panel3;JButton button;

GrldBagLayout gbl;

GridBagConstraints gbc;

float presentcost,historiccost capacxtyb capacitya, exp,
Font fontl;
float ri;
public CalciumCarbonateTank()

{

//nitializing controls

fontl = new Font("Arial",Font. BOLD,17);

lhistoricCost = new JLabel("Input Historic cost of Calcium carbonate tank : ");
Icapacityb = new JLabel("Input Capacity of equipment B: ");

Icapacitya = new JLabel("Input Capacity of equipment A: ");
- lexp = new JLabel("Input Exponential: ");
thistoricCost = new JTextField(10);tcapacityb = new JTextF 1eld(10)
tcapacitya = new JTextField(10);texp = new JTextField(10);
title = new JLabel("Computation of the current cost of calcium carbonate");
title.setFont(font1);
title.setForeground(Color.blue);

button = new JButton("Compute"); _

frame = new JFrame("Computation of the current cost of calcium carbonate");
panel = new JPanel();
panell = new JPanel();
panel2 = new JPanel();
panel3 = new JPanel();

gbl = new GridBagLayout();
- gbc = new GridBagConstraints();
/larranging controls controls in the panel
panel.setLayout(gbl);
- gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
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gbl.setConstraints(title,gbc);
‘panel3.add(title);

- gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
~ gblsetConstraints(lhistoricCost,gbc);

! panel add(lhlstoncCost), '

- gbe.anchor=gbc. WEST;gbe. gr1dx*4,gbc gridy=1;
gbl.setConstraints(thistoricCost,gbc); .
- panel.add(thistoricCost);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=4;

gbl.setConstraints(lcapacityb,gbc);

panel.add(lcapacityb);
‘gbc.anchor=gbc. WEST;gbc. gndx——4 gbc.gridy=4;
~ gbl.setConstraints(tcapacityb,gbc);
~ panel.add(tcapacityb);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=8;
gbl.setConstraints(lcapacitya,gbc);
panel.add(lcapacitya); :
~gbe.anchor=gbc. WEST;gbc. grldx—4,gbc gridy=8;
- gbl.setConstraints(tcapacitya,gbc);

- panel.add(tcapacitya);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. gr1dy‘12
gbl.setConstraints(lexp,gbc);

panel.add(lexp);

- gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. gr1dy—12
- gbl. setConstramts(texp,gbc)

panel.add(texp);

gbc.anchor=gbc.EAST;gbc. gndx—7,gbc gridy=8;
gbl.setConstraints(button,gbc);
panell.add(button);

//Activating the Enter button
button.addActionListener(this);
panel2.setLayout(gbl);

gbe.anchor=gbc. CENTER;gbc gridx=4;gbc.gridy=1;

- gbl.setConstraints(panel3,gbc);

~ panel2.add(panel3);

- gbe.anchor=gbc.CENTER;gbc.gridx=4; gbc grldy 4;

~ gbl.setConstraints(panel,gbc); '
panel2.add(panel);

~ gbc.anchor=gbc.CENTER;gbc. gr1dx—4,gbc gr1dy—8

- gbl.setConstraints(panell,gbc);

- panel2.add(panell);

frame.getContentPane(). add(panelZ),

frame. setSize(700,500);// setting frame size
frame.setVisible(true);// setting frame visible

public void actionPerformed(ActionEvent ae)
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{
Object obj = ae.getSource();

‘if(obj == button)
%
historiccost = Float.parseFloat(thistoricCost.getText());
capacityb = Float.parseFloat(tcapacityb.getText());
capacitya = Float.parseFloat(tcapacitya.getText());
exp = Float. parseFIoat(texp getText());
try
{
Class.forName("sun.jdbc.odbe.J dchdbchver")
~ con = DriverManager.getConnection("jdbc:odbc: MyDataSource" "sa","");
- stat] = con.createStatement();
rs=statl.executeQuery("select ratxomdex from ratioindex");

while(rs.next())

r{i = rs.getFloat(l);

. "<}::On.4close(')‘;
%atch(Exception e)

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

j
float val = capamtyb/capamtya
- presentcost = (float)(historiccost * ri * (Math pow((val) exp) ));

- String pc = String.valueOf(presentcost);

- JOptionPane.showMessageDialog(null,pc,"",JOptionPane. ERROR_MESSAGE);
Class.forName("sun.jdbc.odbe.JdbcOdbeDriver"); _
con = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");
~statl = con.createStatement();
statl.executeUpdate("delete from costOfCalciumCarbonateTank");

- con.close(); | )

b

catch(Exception e)

JOptionPane.showMessageDialog(null,"Error =
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);
L1 : _ _ :

try
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Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");

con = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");
stat = con.prepareStatement("insert into costOfCalciumCarbonateTank
values(?,2,2,2,1)"); :

stat.setFloat(1,historiccost);

stat.setFloat(2,capacityb);

stat.setFloat(3,capacitya);

stat.setFloat(4,exp);

stat.setFloat(5,presentcost);

~ stat.executeUpdate();

con.close();

3 :

catch(Exception e)

e |
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",J OptxonPane ERROR MESSAGE)

non

>
}
H
public static void main(String dd[])
i
new Calc1umCarbonateTank()

4

}s.

The subclasses that compute the current cost of other equipment are similar to the one
stated above. The only variation occﬁrs in equipments like cryséllier and some others that
are more than one. The complete modules are in appendixes B and D on the CD that
accompanies the thesis.

Subclass that comp_ﬁtes various capital investments of the Plant.

import java.applet. Applet;
import java.awt.*;
import java.awt.event.*;
import javax swing.*;
~ import java.sql.*;
- //Implements ActlonLlstener for Event handlmg
public class RatioFactor implements ActionListener

{

Connection conl;
PreparedStatement stat;
Statement statl;
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ResultSet rs;

// declarations of controls

JFrame frame;

JLabel title head,fac;

JLabel dq,pq.ic,ps,bs.ei,yi,sf,land,es,ce, cf con;
JTextField textl Jtext2 text3,text4,textS,text6,text7. Jtext8,text9,text10,text] 1 text]2,text13;
JPanel panel, panell,panelZ,panel3,panel4 :
JButton button;

'GndBagLayout gbly// for layout management
GrldBagConstramts gbe;//for layout management 3
// declaring variables ’
float sum, f1. fcapn ‘tcapn , wcapn ff, ffl suml;

Font font1; float ri;

publxc Ratlo_Factor()

%

_//Imtlallzmg controls

font] =new Font("Arial",Font. BOLD 17)

-h_ead new JLabel("Item - T

fac = new JLabel(" Factor'_');

dq = new JLabel("Delivered purchased equipment : ");
pq = new JLabel("Purchased equipmentinstallation: ");
ic = new JLabel("Instrumentation and controls: ");

ps = new JLabel("Piping(including services): ");

'bs new JLabel("Building(including Serv1ces) R

~ ei =new JLabel( "Electrncal(mstalled) -

yi =new JLabel("Yard improvements: ");

sf = new JLabel("Service facﬂltxes(mstalled) ")

land = new JLabel("Land : ");

Ces= ncw JLabel("Engeneering and sepervision: ");
ce = new JLabel("Construction expences: ");

of & new JLabel("Contractor's fees: ");

con = new JLabel("Contmgency "%

text] = new JTextField(10);

text2 = new JTextField(10);

text3 = new JTextField(10);

text4 = new JTextField(10);

' textS -new JTextField(10);

text6 = new JTextField(10); .

text7 = new JTextF ield(10); -

text8 = new JTextField(10);

text9 = new JTextField(10);

text10 = new JTextField(10);

textl1 = new JTextF ield(l'O); '

- text]2 = new JTextField(10);

 textl3 = =new JTextField(10); - :
title = new J Label("Computatlon of the ratio factors for estxmatmg capltal mvestments")
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title. setFont(fontl) // setting title's font _
title. setForeground(Color blue);// settmg title's font color
- button = new JButton("Compute")
~ frame = new JFrame("Computation of the ratio factors");
panel = new JPanel();
panell = new JPanel();
panel2 = new JPanel();
panel3 = new JPanel();
panel4 = new JPanel();
gbl = new GridBagLayout();
gbc = new GridBagConstraints();
//arranging controls controls in the panel
panel.setLayout(gbl);
panell.setLayout(gbl);
gbc.anchor=gbc. WEST;gbe.gridx=1; gbc grldy—l
- gbl. setConstramts(txtle,gbc)
~panel3.add(title);
~ gbe.anchor=gbc. WEST,gbc gridx=1;gbc. grldy—l
- gbl.setConstraints(dq,gbc);
panell.add(dq);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. grldy—
gbl.setConstraints(head,gbc);
_.panel4 add(head);
gbe.anchor=gbc. WEST,gbc gridx=4;gbc. grldy—l
gbl. setConstramts(fac gbc);
panel4. add(fac)
gbc.anchor=gbc. WEST;gbc. grld)\—4,gbc gridy=1;
gbl.setConstraints(textl,gbc); :
panell.add(text1);
- gbe.anchor=gbc. WEST;gbc. grldx— ;gbe. gr1dy—4
- gbl. setConstramts(pq gbc)
panell.add(pq);
gbe.anchor=gbc. WEST,gbc gr1dx—4,gbc g,r1dy—4
gbl.setConstraints(text2,gbc); - .
panell.add(text2); '
gbc.anchor=gbc. WEST;gbc. grndx—l gbc gr1dy—8
gbl. setConstraints(ic,gbc); > :
panell.add(ic);
gbc.anchor=gbc. WEST;gbc. gr1dx—4,gbc gr1dy—8
gbl. setConstramts(text3,gbc)
panell.add(text3);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. grxdy—12,
gbl.setConstraints(ps,gbc);
panell.add(ps);
- gbc.anchor=gbc. WEST ;gbc. gr1dx—4,gbc grldy—12
- gbl.setConstraints(text4,gbc); el
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"..'panell add(text4)

~ gbe. anchor=gbc. WEST;gbc. grldx 1 gbc ;,rldy—l 7,
- gbl. setConstramts(bs gbe); :

- panell.add(bs);

‘gbe.anchor=gbc. WEST gbc grldx—4,gbc grldy—l 7; "

- gbl. setConstramts(textS ,gbc)
~ panell. add(textS) : " :
- gbe. anchor—gbc WEST,gbc grldx—l ,gbc g,rldy——2l '
gbl. setConstramts(el gbc);
panell.add(ei); ,
~gbe. anchor—g,bc WEST;gbc. gr1dx—-4,gbc grldy—21
gbl. setConstramts(text6 gbe); _
panel]. .add(text6); -
~gbc.anchor=gbc. WEST gbe.gridx= l,gbc g,udy—25
~ gbl. setConstramts(yl,gbc)
panell.add(yi);

. gbc.anchor=gbc. WEST;gbc. gr1dx—4,gbc gridy=25;
& ghl setConstralnts(text7,gbc)
g5 panell -add(text7); - ' Lo
- gbe.anchor=gbc. WEST,gbc gndx— ,gbc gr1dy—28 .
~ gbl setConstramts(sf gbc) e’
-~ panell.add(s); AR

- gbe.anchor=gbc. WEST;gbe. gndx—4,gbc grldy—28 _
- gbl. set(onstramts(textS,gbc)

panel . add(text8); g
gbe.anchor=gbc. WEST gbe. grldx—l gbc g,rldy—32

- gbl. setConstramts(iand gbe);

~ panell.add(land); - ' S
- gbe.anchor=gbc. WEST;gbc. gr1dx—4,gbc grxdy—32 :
 gbl.setConstraints(text9,gbc);
- panell.add(text9); '
- gbe.anchor=gbc. WEST;gbc. grldx 1;gbe.gridy=306;
. gblsetConstraints(es,gbc);
~ ‘panell.add(es); |
£ gbc anchor=gbc. WEST,gbc gndx—4,g,bc g,rldy—36 :
~ gbl.setConstraints(text10, gbc), _
- panell.add(text10); '
- gbe.anchor=gbc. WEST,gbc grldx—l ,gbc gndy=39
- gbl. setConstramts(ce gbe); ;
~ panell.add(ce);
gbe.anchor=gbc, WEST,gbc gr1dx—4,gbc grldy—39
gbl.setConstraints(text11,gbc); -
panell add(textl 1); ‘
“gbc.anchor=gbc. WEST,gbc gridx=1;gbc. gndy—42

~ gbl. setConstraints(cf,gbc);

panell add(cf)
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gbe. anchor—gbc WEST,gbc grldx——4,gbc 5r1dy-v42
- gbl. setConstramts(textP2,gbc)
panel I.add(text12); - ‘ :
gbc.anchor=gbc. WEST,gbc grldx—l ,gbc gridy= 46;
gbl.setConstraints(con,gbe); ,
panell.add(con);
gbc.anchor=gbc. WEST;
- gbe.gridx=4;gbc.gridy=46;
gbl.setConstraints(textl 3.gbe);
‘panell. add(text13); '
gbe.anchor=gbc. EAST,gbc grldx 7;gbc.gridy=8;
- gbl. setConstramts(button gbe); ' SET
panel.add(button); -
//Activating the Enter button
~ button. addActlonLlstener(thls)
) panelZ setLayout(gbl); ke i
gbe.anchor=gbc.CENTER;gbc. grldx—4,gbc grldy~
. ~gbl. setConstramts(paneB,gbc)
pane12 add(panel3); :
“gbe.anchor=gbe. CENTER,gbc eridx=4:gbc. grldy—4 :
- gbl.setConstraints(panel4,gbc);
panel2.add(panel4);
gbe.anchor=gbc. CENTER;gbc. grldx—4,gbc gridy=8;
~ gbl.setConstraints(panell.gbe); . " ;
panel2. add(panell);
- gbe.anchor=gbc. CENTER:gbc.gridx=4;gbc.gridy=12;
- gbl. setConstralnts’(panel,gbC);
- panel2.add(panel); - 2
frame. getContentPane() add(panelz)
frame.setSize(700,500);/ setting frame size:
~frame.setVisible(true);// setting frame visible
// overiding action Performed method to activate the button
pub[ic.Void actionPerformed(ActionEvent ae)
foed Tagd ¥ ¥ .
Object Obj ="ag. gctSource() /1 retrwmg the source of the event
if(obj = button) ~
{ 3 >
if(F loat parseFloat(textl getText()) <1.0 && Float. parseFloat(lcxtl get"l ext()) >0 &&
- Float.parseFloat(text2.getText()) < 1.0 && Float. parseFloat(text2.getText()) > 0 &&
~ Float. parseFloat{text3.getText()) < 1.0 && Float.parseFloat(text3.getText()) > 0 &&
. Float.parseFloat(text4.getText()) < 1.0 && Float.parseFloat(text4.getText()) > 0 &&
~ Float.parseFloat(text5.getText()) < 1.0 && Float.parseFloat(text5.get Text()) > 0 &&
- Float.parseFloat(text6.getText()) < 1.0 && Float.parseFloat(text6.getText()) > 0 &&
‘ ~ Float. parseF loat(texté getText()) < 1.0 && Float. parseFloat( texto.getText()) > 0 &&
', Float parseFloat(text7 g,etText()) <1.0 && Float.parscFloat(text7.getText()) > 0 &&

he . SR




Float parseF loat(text8 getText()) <1 0 && Float. parseFloat(text8 getText()) > 0 &&
Float. parseFloat(text9 getText()) < 1.0 && Float. parseFloat(text9.getText()) > 0 &&
Float. parseF loat(text10.getText()) < 1.0 && Float.parseFloat(text10.getText()) > 0 &&
Float. parseFloat(textl 1.getText()) < 1.0 && Float.parseF loat(textl T.getText()) > 0 &&
Float.parseFloat(text12.getText()) < 1.0 && Float.parseF loat(text12 getText()) > 0 &&
Float parseFloat(textl3 getText()) <1, O && Float. parseFIoal(tcxtlB getText()) >0)

£

_ _suml :

- Float. parseFloat(textl getText())sLFloat parseFloat(text2. getText())+F loat parselloat(text
3.getText())+Float.parseFloat(text4.getText())+Float.parseFloat(texts. getText())+Float.pa
rseFloat(text6.get Text())+Float. parseFloat(text7. g,etText())+l"loat parselloat(text8.getTex
t())+Float. parseF]oat(text9 getText());

sum= . :

Float. parseFloat(texth getText())+Float parseFloat(textl 1.getText())+Float.parseFloat(te
- Xt12. getText()) % Float parseFloat(text13 getText()) .
fl = 1 + sum;

& t.ry‘ !

{ ‘ %
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbe:MyDataSource","sa","");
: ‘statl = conl.createStatement();

- rs=statl executeQuery( 'select pecl from T otalCapltalInvestment")
;-:«whlle(rs next())

"“r )

ff v= rs.g_etFloat( l‘); ¥

o

conl close() »
: fcapn (ff i (suml * ff))*fl

' //lf the ﬁxed capltal investment was taken as 80 percent of the total capltal investment,
then the remaining 20 //percent becomes working capital investment.

teapn = fecapn/0.8f:

weapn = 0.2f * tcapn;

4

» .Class forName("sun Jdbe.odbe.JdbeOdbeDriver");

o conl = DnverManager getConnection("jdbe:odbe:MyDataSource","sa" ""), _

statl = conl. createStatement(); ,

~stati executeUpdate("delete from tcapn");

: conl close()
catch(Exceptlon e)
g - ' |
JOpt1onPane showMessag,eDlalog(null "Error ~

ke, oetMessage()‘"Error" lOptlonPane ERROR MESSAGE)
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“Connection conl;
PreparedStatement stat;
- Statement statl ;
ResultSet rs;
Panel panel, panell,panel2,panel3.panel4;
TextField inputl, input2, input3,
input4,input5;
Button b1,b2;
float number(];
int degrees|[];
JFrame chartframe = new JFrame("The graphical effect of the cost of some selected
Equipments on Total capital investment of the Plant");
long sum; :
float mu,pmu,hmu,omu;
int counter,crsti,hei,pui,oti,tei;
float ff, ff1,crst,
ff2,ff3,he,pu,ot,hst,ca,cb,hhst,hca,hcb hexp,hpresentcost,phst,pca,pcb,pexp,ppresentcost 0
hst,oca,ocb,0exp,opresentcost;
GridBagLayout gbl;// for layout management
GridBagConstraints gbc;//for layout management
Label 111,112,113,114,115;
TextField tt1,tt2,tt3,tt4,ttS;
Font font;
Label title,titlel;
Label , _
labell,label2,label3,label4,label5,label6,label 7,1abel8,label9,label 10,label 1 1,label 12,label
13,label14,labell5,labell6,labell7,labell8,label19,label20,label21,label22,label23,label2
4 ]label25,label26,label27,label28,label29,]abel, lab label30,label31,label32;
TextField "
textl,text2,text3, text4, textS, text6,text7, text8,text9,text10,text1 1, text12,text] 3,text14, text!
5,text16,text]7,text] 8,text19,text20,text21,text22 text23,text24 text25 text26,text27 text2
8,text29,text30,text31,text32, text33 Jtext34,text35;
TextField
textx1,textx2,textx3, textx4,textx 5, textx6,textx7,textx 8 textx9,textx 10, textx 1 1 ,textx 12, text
x13,textx 14, textx15,textx16,textx17,textx 18, textx19,textx20,textx2 1, textx 22, textx23,text
x24 textx25,textx26,textx27, textx28 textx29,textx30,textx31,textx32,textx33,textx34,text
x35;

JPanel panel0,
panel01 ,pane102,pane103 ,panelO4,panelOS ,pane106,pane107,pane108,pane109,panel 10,pan
elll;
JButton button;
JTextArea tdeliveredcost; .
float presentcost,historiccost,capacityb,capacitya,exp;
Font fontl,font2;
float ri;
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float te,tee,teee,teq,teei;

float presentcostOfBernardinniFilter;

float pPBETank;

float presentcostOfCalciumcabonatetank;

float ‘

presentcostOfCold WaterTank,pCBleachingReactor,presentcostOfCrytalizers,presentcost

OfDeaerator;

float

pDecanter,cpDeodorizer,pDrier,presentcostOfFF ARecuperator,pGuardFilter 1, presentcost

OfGuardFilter2,presentcostOfHeatExchangers,pMixing Tank,presentcostOfOleinTank,pP

hosphoricAcidTank,presentcostOfPreheating Tank,presentcostOfPump,presentcostOfRB

DStorageTank,presentcostOfSrew Worm,presentcostOfStearinTank,pSteel,pStorage Tank,

presentcostOfVacuumSystem,presentcostOfWarm WaterTank,presentcostOf WeldersFilter

,deliveredcost;

public chartimp()

{

//nitializing controls

pro= new Label("Do you want to vary the Historic cost of equipments used in graph?");
b2=new Button("Yes"); '

fontl = new Font("Arial",Font. BOLD,17);

Font font3 = new Font("Arial",Font. BOLD,10);

font2 = new Font("Arial",Font. BOLD,14);

pro.setFont(font3);

pro.setForeground(Color.blue);

label = new Label(" Present cost Historic cost/each (Naira)");

lab = new Label("Name of equipments ");

labell = new Label("Two Bernardinni Filter: ");

label2 = new Label("Bleaching Earth Tank: ");

label3 = new Label("Calcium cabonate tank: ");

label4 = new Label("Cold Water Tank: ");

label5 = new Label("Continuous Bleaching Reactor: - "),

label6 = new Label("Twelve Crytalizers: ");

label7 = new Label("Deaerator: ");

label8 = new Label("Decanter: ");

label9 = new Label("Deodorizer: ");

label10 = new Label("Drier: ");

labelll = new Label("FFA Recuperator: ");

labell12 = new Label("GuardFilter I ");

label13 = new Label("Two GuardFilter II: ");

label14 = new Label("Seven Heat Exchangers: ");

labell5 = new Label("Mixing Tank: ");

label16 = new Label("Two Olein Tank: ");

label17 = new Label("Phosphoric Acid Tank: ");

label18 = new Label("PreheatingTank: ");

label19 = new Label("Twenty Two Pumps: ");

label20 = new Label("RBD Storage Tank: ");
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label21 = new Label("Srew Worm: ");

label22 = new Label("Stearing Tank: ");

label23 = new Label("Steel Super Filter: ");

label24 = new Label("Storage Tank: ");

label25 = new Label("Vacuum System: ");

label26 = new Label("Warm Water Tank: ");

label27 = new Label("Welders Filter: ");

label28 = new Label("Delivered purchased equipment cost: ");

label30 = new Label("Fixed capital investment: ");

label31 = new Label("Working capital investment: ");

label32 = new Label("Total capital investment: ");

text] = new TextField(14);text2 = new TextField(14);text3 = new TextField(14);
text4 = new TextField(14);text5 = new TextField(14);text6 = new TextField(14);
text7 = new TextField(14);text8 = new TextField(14);

text9 = new TextField(14);text10 = new TextField(14);text11 = new TextField(14);
text]2 = new TextField(14);text13 = new TextField(14);text14 = new TextField(14):
textl S = new TextField(14);text16 = new TextField(14);textl 7 = new TextField(14);
text18 = new TextField(14);text19 = new TextField(14);text20 = new TextField(14);
text21 = new TextField(14);text22.= new TextField(14);text23 = new TextField(14);
text24 = new TextField(14);text25 = new TextField(14);text26 = new TextField(14);
text27 = new TextField(14);text28 = new TextField(14);text33 = new TextField(14);
text34 = new TextField(14);text35 = new TextField(14);textx1 = new TextField(14);
textx2 = new TextField(14);textx3 = new TextField(14);textx4 = new TextField(14);
textx5 = new TextField(14);textx6 = new TextField(14);textx7 = new TextField(14);
textx8 = new TextField(14);textx9 = new TextField(14);textx10 = new TextField(14);

textx11 = new TextField(14);textx12 = new TextField(14);textx13 = new TextField(14);
textx14 = new TextField(14);textx15 = new TextField(14);textx16 = new TextField(14);
textx17 = new TextField(14);textx18 = new TextField(14);textx19 = new TextField(14); -
textx20 = new TextField(14);textx21 = new TextField(14);textx22 = new TextField(14);
textx23 = new TextField(14);textx24 = new TextField(14);textx25 = new TextField(14);

textx26 = new TextField(14);textx27 = new TextField(14);textx28 = new TextField(14);
textx33 = new TextField(14);textx34 = new TextField(14);textx35 = new TextField(14);
tdeliveredcost = new JTextArea(20,20);

title = new Label("Result for program CIS, representing the cost index and scalmg
Method");

titlel = new Label("Result for program CIS of Plant Capacity 30,000 Meter cube Per
annum");

title.setFont(font1);// setting title's font

titlel.setForeground(Color.blue);// setting title's font color

title1.setFont(font1);// setting title's font

label.setFont(font2);// setting title's font

lab.setFont(font2);// setting title's font

label28.setFont(font2);// setting title's font

title.setForeground(Color.blue);// setting title's font color

button = new JButton("Continue");

panel0 = new JPanel();
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panel01 = new JPanel();

panel02 = new JPanel();

panel03 = new JPanel();

panel04 = new JPanel();

panel05 = new JPanel();

panel06 = new JPanel();

panel07 = new JPanel();

panel08 = new JPanel();

panel09 = new JPanel();

panell0 = new JPanel(); ‘.

~ gbl = new GridBagLayout();

- gbc = new GridBagConstraints();

//arranging controls controls in the panel
panel0.setLayout(gbl);panel05.setLayout(gbl);panel06.setLayout(gbl);
panel07.setLayout(gbl);panel04. setLayout(gbl)',panelO3 setLayout(gbl);
panel02.setLayout(gbl);panel08. setLayout(gbl),pane109 setLayout(gbl);
panel10.setLayout(gbl);

try

{

Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establlshmg

connection to the //database

stat] = conl.createStatement();

rs=statl.executeQuery("select -
historiccostOfBernardinniFilter,presentcostOfBernardinniFilter from
costOfBernardinniFilter");

~ while(rs.next())

{ 5 v
textx1.setText(String.valueOf(rs.getFloat(1)));
presentcostOfBernardinniFilter = rs.getFloat(2);// retriving
text1.setText(String.valueOf(presentcostOfBernardinniFilter));

}

conl.close();

} . ;

catch(Exception ¢)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR _MESSAGE);

H |

try .
{ - e,
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat]l = conl.createStatement();
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 rs=statl.executeQuery("select _ '
historiccostOfBleachingEarthTank,presentcostOfBleachingEarthTank from
cos_tOfBleac_hingEarthTan_k");

while(rs.next())

{
textx2.setText(String.valueOf{(rs.getFloat(1)));
pBETank = rs.getFloat(2);// retrieving
text2.setText(String.valueOf(pBETank));

}

~ conl.close();

}

catch(Exception e)

o Sy ' |
JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

2

try
. | s e
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database ' :
stat] = conl.createStatement();

rs=statl.executeQuery("select :
historiccostOfCalciumCarbonate Tank,presentcostOfCalciumCarbonate Tank from
costOfCalciumCarbonateTank");

while(rs.next()) ‘

{ :

textx3.setText(String.valueOf{(rs.getFloat(1)));

presentcostOfCalciumcabonatetank = rs.getFloat(2);// retrieving
text3.setText(String.valueOf(presentcostOfCalciumcabonatetank));

‘I

- conl.close();

A3

catch(Exception e)

{ .
JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);
) ‘ _
try

{ . .
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbe:odbe:MyDataSource","sa",""):// establishing
connection to the //database

statl = conl.createStatement();
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rs=stat1.executeQuery("select

historiccostOfCold WaterTank,presentcostOfColdWaterTank from
costOfColdWaterTank");

while(rs.next())

{

textx4.setText(String.valueOf(rs.getFloat(1)));
presentcostOfColdWaterTank = rs.getFloat(2);// retrieving
text4.setText(String.valueOf(presentcostOfCold WaterTank));

}

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

H

t{ry

Class.forName("sun.jdbc.odbc.JdbecOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=statl.executeQuery("select
historiccostOfContinuousBleachingReactor,presentcostOfContinuousBleachingReactor
from costofContinuousBleachingReactor");

while(rs.next())

{

textx5.setText(String.valueOf(rs.getFloat(1)));

pCBleachingReactor = rs.getFloat(2);// retrieving
textS.setText(String.valueOf(pCBleachingReactor));

}

conl.close();

}

catch(Exception e)

{ a

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR MESSAGE);

H

try

{

Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=statl.executeQuery("select historiccostOfCrytalizers,presentcostOfCrytalizers from
costOfCrytalizers");
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while(rs.next())

{ .
textx6.setText(String.valueOf(rs.getFloat(1)));
presentcostOfCrytalizers = rs.getFloat(2);// retrieving
text6.setText(String.valueOf(presentcostOfCrytalizers));
}

conl.close();

)

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERRORMESSAGE);

}
try

{ |
Class.forName("sun.jdbc.odbc.JdbcOdbceDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database '

stat] = conl.createStatement();

rs=stat].executeQuery("select historiccostOfDeaerator,presentcostOfDeaerator from
costOfDeaerator");

while(rs.next())

{

textx7.setText(String.valueOf(rs.getFloat(1)));

- presentcostOfDeaerator = rs.getFloat(2);// retrieving
text7.setText(String.valueOf(presentcostOfDeaerator));

}

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

try

{
Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat]l = conl.createStatement();

rs=stat].executeQuery("select historiccostOfDecanter,presentcostOfDecanter from
costofDecanter");

while(rs.next())

{

textx8.setText(String.valueOf(rs.getFloat(1)));

pDecanter = rs.getFloat(2);// retrieving
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text8.setText(String.valueOf(pDecanter));
}

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}
try
{ : ‘
Class.forName("sun.jdbc.odbc.JdbcOdbceDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing

connection to the //database

stat] = conl.createStatement();

rs=stat].executeQuery("select historiccostOfDeodorizer,presentcostOfDeodorizer from

costOfDeodorizer");

while(rs.next())
il

textx9.setText(String.valueOf(rs.getFloat(1)));

cpDeodorizer = rs.getFloat(2);// retrieving

text9.setText(String.valueOf(cpDeodorizer));

}

conl.close();

}

catch(Exception e)
{ i
JOptionPane.showMessageDialog(null,"Error

"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}

try

{ _

Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=statl.executeQuery("select hlstonccostOfDner,presentcostOfDner from costofDner B
while(rs.next())

{

textx10.setText(String.valueOf{(rs.getFloat(1)));

pDrier = rs.getFloat(2);// retrieving

text10.setText(String.valueOf(pDrier));

\ .

conl.close();

}

catch(Exception e)
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{ _
JOptionPane.showMessageDialog(null,"Erro
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}

try

{
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=stat].executeQuery("select

historiccostOfFF ARecuperator,presentcostOfFFARecuperator from
costOfFFARecuperator");

while(rs.next())

{ ,
textx11.setText(String.valueOf{(rs.getFloat(1)));
presentcostOfFFARecuperator = rs.getFloat(2);// retrieving
text11.setText(String.valueOf(presentcostOfFFARecuperator));

}

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}
try

{
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database ’ ’
“stat]l = conl.createStatement();
rs=statl.executeQuery("select historiccostOfGuardFilter1,presentcostOfGuardFilter]
from costofGuardFilter1");
while(rs.next())
{
textx12.setText(String.valueOf(rs.getFloat(1)));
pGuardFilter] = rs.getFloat(2);// retrieving
textl2.setText(String.valueOf(pGuardFilter1));
} | :

conl.close();

}

catch(Exception e)

{
81




JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

;
t{ry
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver
“conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database
stat] = conl.createStatement();
rs=stat].executeQuery("select historiccostOfGuardFilter2,presentcostOfGuardFilter2
from costOfGuardFilter2");
while(rs.next())
{
textx 13.setText(String.valueOf{(rs.getFloat(1)));
presentcostOfGuardFilter2 = rs.getFloat(2);// retrieving
text13.setText(String.valueOf(presentcostOfGuardFilter2));
}

conl.close();

H

catch(Exception ¢)
{ .
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}
try

{
Class.forName("sun.jdbc.odbe.JdbcOdbceDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database :
stat]l = conl.createStatement();

rs=statl.executeQuery("select
historiccostOfHeatExchangers,presentcostOfHeatExchangers from
costOfHeatExchangers");

while(rs.next())

{

textx14.setText(String.valueOf(rs.getFloat(1)));

presentcostOfHeatExchangers = rs.getFloat(2);// retrieving
text14.setText(String.valueOf(presentcostOfHeatExchangers));

}

conl.close();

}

catch(Exception e)

{
JOptionPane.showMessageDialog(null,"Error

"+e.getMessage(),"Error",JOptionPane. ERROR MESSAGE)
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Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=stat].executeQuery("select historiccostOfMixingTank,presentcostOfMixingTank from
costofMixingTank");

while(rs.next())

{ -

textx 15.setText(String.valueOf(rs.getFloat(1)));

pMixingTank = rs.getFloat(2);// retrieving
text15.setText(String.valueOf(pMixingTank));

}

conl.close();

}

catch(Exception €)

{ |

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

try

{

Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbe:MyDataSource","sa","");// establishing
connection to the //database ' '

statl = conl.createStatement();

rs=stat].executeQuery("select historiccostOfOleinTank,presentcostOfOleinTank from
costOfOleinTank");

while(rs.next())

{

textx16.setText(String.valueOf{(rs.getFloat(1)));

presentcostOfOleinTank = rs.getFloat(2);// retrieving
text16.setText(String.valueOf(presentcostOfOleinTank));

} .

conl.close(); ‘

}

catch(Exception e)

{
JOptionPane.showMessageDialog(null,"Error

:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);
}

try
{

83




Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=stat].executeQuery("select .
historiccostOfPhosphoricAcidTank,presentcostOfPhosphoricAcidTank from
costofPhosphoricAcidTank");

while(rs.next())

{

textx17.setText(String.valueOf(rs.getFloat(1)));

pPhosphoricAcidTank = rs.getFloat(2);// retrieving
textl7.setText(String.valueOf(pPhosphoricAcidTank));

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}

try

i

Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver
conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=statl.executeQuery("select

historiccostOfPreheatingTank, presentcostOfPreheatmgTank from
costOfPreheatingTank");

while(rs.next())

{

textx18.setText(String.valueOf{(rs.getFloat(1)));
presentcostOfPreheatingTank = rs.getFloat(2);// retrieving
text18.setText(String.valueOf(presentcostOfPreheatingTank));

H

conl.close();

}

catch(Exception e)

{ | ;
JOptionPane.showMessageDialog(null,"Error

"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

O;—m@w

lass.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver
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conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

statl = conl.createStatement();

rs=stat].executeQuery("select historiccostOfPump,presentcostOfPump from
costOfPump"); '

while(rs.next())

{

textx19.setText(String.valueOf(rs.getFloat(1)));

presentcostOfPump = rs.getFloat(2);// retrieving
text19.setText(String.valueOf(presentcostOfPump));

} v

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

H

try

{ |
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=statl.executeQuery("select
historiccostOfRBDStorageTank,presentcostOfRBDStorageTank from
costOfRBDStorageTank"); '

while(rs.next())

{

textx20.setText(String.valueOf(rs.getFloat(1)));
presentcostOfRBDStorageTank = rs.getFloat(2);// retrieving
text20.setText(String.valueOf(presentcostOfRBDStorageTank));

}

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR _MESSAGE);
}

try

{ .
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database
statl = conl.createStatement();
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rs=stat].executeQuery("select historiccostOfSrewWorm,presentcostOfSrewWorm from
costOfSrewWorm");

while(rs.next())

{

textx21.setText(String.valueOf(rs.getFloat(1)));

presentcostOfSrewWorm = rs.getFloat(2);// retrieving
text21.setText(String.valueOf(presentcostOfSrewWorm));

}

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE));

b
try

{

Class.forName("sun.jdbc.odbe.JdbcOdbceDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

statl = conl.createStatement();

rs=stat].executeQuery("select historiccostOfStearinTank,presentcostOfStearinTank from
costOfStearinTank");

while(rs.next())

{ |

textx22.setText(String.valueOf(rs.getFloat(1)));

presentcostOfStearinTank = rs.getFloat(2);// retrieving
text22.setText(String.valueOf(presentcostOfStearinTank));

}

conl.close();

}

catch(Exception e)

{
JOptionPane.showMessageDialog(null,"Error

"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}

try

{

Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing

connection to the //database
stat] = conl.createStatement();

rs=statl.executeQuery("select
hlstorlccostOfSteelSuperFllter,presentcostOfSteelSuperFllter from
costofSteelSuperFilter");
while(rs.next())
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{
textx23.setText(String.valueOf(rs.getFloat(1)));

pSteel = rs.getFloat(2);// retrieving
text23.setText(String.valueOf(pSteel));
}

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

H

try

{ |

Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

statl = conl.createStatement();

rs=statl.executeQuery("select presentcostOfStorageTank,presentcostOfStorageTank from
costofStorageTank");

while(rs.next())

{

textx24.setText(String.valueOf(rs.getFloat(1)));

pStorageTank = rs.getFloat(2);// retrieving
text24.setText(String.valueOf(pStorageTank));

H

conl.close();

H

catch(Exception e)

{ o
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

try
{
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");// loading the driver
conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
“connection to the //database
statl = conl.createStatement();
rs=statl.executeQuery("select
historiccostOfVacuumSystem,presentcostOfVacuumSystem from
~ costOfVacuumSystem");
while(rs.next())

textx25.setText(String.valueOf{(rs.getFloat(1)));
presentcostOfVacuumSystem = rs.getFloat(2);// retrieving
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text25.setText(String.valueOf(presentcostOfVacuumSystem));
H

conl.close();

}

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
:"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);
} .

try

{
Class.forName("sun.jdbc.odbc.JdbcOdbceDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat] = conl.createStatement();

rs=stat].executeQuery("select
historiccostOfWarmWaterTank,presentcostOfWarmWaterTank from
costOfWarmWaterTank");

while(rs.next())

{

textx26.setText(String.valueOf(rs.getFloat(1)));

presentcostOfWarmWaterTank = rs.getFloat(2);// retrieving
text26.setText(String.valueOf(presentcostOfWarm WaterTank));

} .

conl.close();

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",J OptionPane.ERROR_ME,S SAGE);

}

try

{

Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");// loading the driver

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");// establishing
connection to the //database

stat]l = conl.createStatement();

rs=statl.executeQuery("select historiccostOfWeldersFilter,presentcostOfWeldersFilter
from costOfWeldersFilter"); '
while(rs.next())

{

textx27.setText(String.valueOf{(rs.getFloat(1)));

presentcostOfWeldersFilter = rs.getFloat(2);// retrieving
text27.setText(String.valueOf(presentcostOf WeldersFilter));

}

conl.close(); :
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catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}
try

{
Class.forName("sun.jdbc.odbe.JdbcOdbceDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");

stat] = conl.createStatement();
rs=statl.executeQuery("select fcapn weapn, f1 from tcapn");

while(rs.next())

{

te = rs.getFloat(1);

text33.setText(String.valueOf(te));

tee = rs.getFloat(2);

text34.setText(String.valueOf(tee));

teee = rs.getFloat(3);

teq = te/0.8f;

text35.setText(String. valueOf(teq)),

teei = teee - 1;

}

H

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error

"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

)

deliveredcost =
presentcostOfBernard1nn1F11ter+pBETank+presentcostOfCalc1umcabonatetank+presentc
ostOfColdWaterTank+pCBleachingReactor+presentcostOfCrytalizers+presentcostOfDea
erator+pDecanter+cpDeodorizer+pDrier+presentcostOfFF ARecuperator+pGuardFilter1+
presentcostOfGuardFilter2-+presentcostOfHeatExchangers+pMixing Tank+presentcostOf
OleinTank+pPhosphoricAcidTank+presentcostOfPreheating Tank+presentcostOfPump+p
resentcostOfRBDStorage Tank+presentcostOfSrew Worm-+presentcostOfStearinTank+pSt
eel+pStorageTank+presentcostOf VacuumSystem+presentcostOf Warm WaterTank+prese
ntcostOfWeldersFilter;

text28.setText(String.valueOf(deliveredcost));

try

{

Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");

stat] = conl.createStatement();
stat].executeUpdate("delete from TotalCapltalInvestment")
conl.close();
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catch(Exception e)
{ : ,
JOptionPane.showMessageDialog(null,"Error

"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}
try

{ "
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource

stat = conl.prepareStatement("insert into TotalCapitallnvestment
values(2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2.0)");

stat.setFloat(1,presentcostOfBernardinniFilter);
stat.setFloat(2,pBETank);
stat.setFloat(3,presentcostOfCalciumcabonatetank);
stat.setFloat(4,presentcostOfCold WaterTank);
stat.setFloat(5,pCBleachingReactor);
stat.setFloat(6,presentcostOfCrytalizers);
stat.setFloat(7,presentcostOfDeaerator);
stat.setFloat(8,pDecanter);
stat.setFloat(9,cpDeodorizer);
stat.setFloat(10,pDrier);
stat.setFloat(11,presentcostOfFF ARecuperator); -
stat.setFloat(12,pGuardFilter1);
stat.setFloat(13,presentcostOfGuardFilter2);
stat.setFloat(14,presentcostOfHeatExchangers);
stat.setFloat(15,pMixingTank);
stat.setFloat(16,presentcostOfOleinTank);
stat.setFloat(17,pPhosphoricAcidTank);
stat.setFloat(1 8,presentcostOfPreheatmgTank)
stat.setFloat(19,presentcostOfPump);
stat.setFloat(20,presentcostOfRBDStorageTank);
stat.setFloat(21,presentcostOfSrewWorm);
stat.setFloat(22,presentcostOfStearinTank); -
stat.setFloat(23,pSteel);
stat.setFloat(24,pStorageTank);
stat.setFloat(25,presentcostOfVacuumSystem);
stat.setFloat(26,presentcostOf Warm WaterTank);
stat.setFloat(27,presentcostOfW eldersFllter)
stat.setFloat(28,deliveredcost);
stat.executeUpdate();

conl.close();

}

catch(Exception e)

{

nn nn ")

, sa,
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JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);
}
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(title,gbc);
panel03.add(title);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(title1,gbc); .
panel04.add(titlel);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(lab,gbc);
panel06.add(lab); '
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=1;
gbl.setConstraints(label,gbc);
panel06.add(label);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(label1,gbc);
panel05.add(labell);
gbc.anchor=gbc. WEST;gbc. gndx—4,gbc grldy—l
gbl.setConstraints(text1,gbc);
panel05.add(textl);
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. grldy—l
gbl.setConstraints(textx1,gbc);
panel05.add(textx1);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. grldy—4,gbl setConstraints(label2,gbc);
panel05.add(label2);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=4;
gbl.setConstraints(text2,gbc); ‘
panel(05.add(text2); _
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=4;
gbl.setConstraints(textx2,gbc);
panel05.add(textx2);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. gndy—8,
gbl.setConstraints(label3,gbc);
panel05.add(label3);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=8;
gbl.setConstraints(text3,gbc);
panel05.add(text3); _
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. gndy—8
gbl.setConstraints(textx3,gbc);
panel05.add(textx3);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=12;
gbl.setConstraints(label4,gbc);
panel05.add(label4);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. gr1dy—12,
gbl.setConstraints(text4,gbc);
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panel05.add(text4);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=12;
gbl.setConstraints(textx4,gbc);
panel05.add(textx4);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. gndy—17
gbl.setConstraints(label5,gbc);
panel05.add(label5);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=17;
gbl.setConstraints(text5,gbc);

panel05.add(text5);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=17;
gbl.setConstraints(textx5,gbc);
panel05.add(textx5);

gbc.anchor=gbc. WEST;gbc.gridx=1 ,gbc gr1dy‘21
gbl.setConstraints(label6,gbc);
panel05.add(label6);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=21;
gbl.setConstraints(text6,gbc);

panel05.add(text6);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. gndy—21
gbl.setConstraints(textx6,gbc);
panel05.add(textx6);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. gndy—25
gbl.setConstraints(label7,gbc);
panel05.add(label7);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=25;
gbl.setConstraints(text7,gbc);

panel05.add(text7);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=25;
gbl.setConstraints(textx7,gbc);
panel05.add(textx7);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. grldy—28
gbl.setConstraints(label8,gbc);
panel05.add(label8);

- gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=28;
gbl.setConstraints(text8,gbc);

panel05.add(text8);

gbc.anchor=gbc. WEST;gbc.gridx=8;gb¢.gridy=28;
gbl.setConstraints(textx8,gbc);
panel05.add(textx8);

gbc.anchor=gbc. WEST;gbc.gridx=1; gbc gridy=32;
gbl.setConstraints(label9,gbc);
panel05.add(label9);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=32;
gbl.setConstraints(text9,gbc); '
panel05.add(text9);
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gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=32;

gbl.setConstraints(textx9,gbc);

panel05.add(textx9);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=36;

gbl.setConstraints(label10,gbc);

panel05.add(label10);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=36;

gbl.setConstraints(text10,gbc);

panel05.add(text10);

gbc.anchor=gbc. WEST;gbc. grldx—S,gbc gridy=36;

gbl.setConstraints(textx10,gbc);

panel05.add(textx10);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=39;

gbl.setConstraints(labell1,gbc);

panel05.add(labell1);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. grldy—39

- gbl.setConstraints(textl 1,gbc);
panel05.add(text11);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=39;

gbl.setConstraints(textx11,gbc);

panel05.add(textx11);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. gr1dy—42

gbl.setConstraints(label12,gbc);

panel05.add(label12);

gbc.anchor=gbc. WEST;gbc. gr1dx—4,gbc gridy=42;

gbl.setConstraints(text12,gbc);

panel05.add(text12);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=42;

gbl.setConstraints(textx12,gbc);

panel05.add(textx12);

gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=46;

gbl.setConstraints(label13,gbc);

panel05.add(label13);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=46;

gbl.setConstraints(text13,gbc);

panel05.add(text13);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=46;

gbl.setConstraints(textx13,gbc);

panel05.add(textx13);

ghc.anchor=gbc. WEST;gbc.gridx=1;gbc. grldy—SO

gbl.setConstraints(label14,gbc);

panel05.add(label14);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=50;

gbl.setConstraints(text14,gbc);

panel05.add(text14);

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=50;
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gbe.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=32;
gbl.setConstraints(textx9,gbc);

‘panel05.add(textx9);
gbe.anchor=gbc. WEST;gbe.gridx=1;gbc. gr1dy—36
gbl.setConstraints(label 10 .gbe);
 panel05.add(label 10);

'gbc anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=36;

' gbl setConstraints(text10,gbc);

- panel05.add(text10);

gbec.anchor=gbc. WEST;gbc. gr1dx—8,gbc g,rxdy—36

gbl.setConstraints(textx10,gbc); .

- panel05.add(textx10);

- gbe. anchor—gbc WEST;gbe.gridx=1;gbc. grldy—39,
gbl.setConstraints(label 1 1,gbc);
panel05.add(label11);
gbc.anchor=gbc. WEST:gbc.gridx=4; gbc g,rldy—39
gbl.setConstraints(text11,gbc); - '
panel05.add(text11);

“gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. g,rtdy—39
gbl.setConstraints(textx11,gbc);
panel03.add(textx11); :

~ gbe. anchor—gbc WEST;gbc. grldx— ;gbc. g,rldy—42,

gbl.setConstraints(label12,gbc);

- panel05.add(label 12);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. z,rldy—42

gbl.setConstraints(text12,gbc);

panel05.add(text12); '

gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. grldy—42

- gbl.setConstraints(textx12,gbc);

- panel05.add(textx12);

gbc.anchor=gbc. WEST;gbe. grxdx*l ;gbe. grldy—46,

gbl.setConstraints(label 1 3,gbc)

panel05.add(label13);

gbc.anchor=gbc. WEST;gbc.gridx=4:gbc. grldy—46

gbl.setConstraints(text13,gbc);

panel05.add(text13); :

~ gbe.anchor=gbc. WEST:gbc. gridx=8;gbc. 3,r1dy—46
~ gbl.setConstraints(textx13, gbc)

panel05.add(textx13); .

gbe.anchor=gbc. WEST;gbc.gridx=1;gbc. g,rldy—SO

gbl.setConstraints(label14,gbc);

panel05.add(label 14);

gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=50;

~ gblsetConstraints(text14,gbc);

- panel05.add(text14); '

gbe. anchor—g,bc WEST;gbc.gridx= 8,gbc g,rldy—SO
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- gblsetConstraints(textx14,gbc);
~ panel05.add(textx 14);
- gbe. anchor=gbc. WEST;gbc.gridx=1 ;gbe.gridy=53;
gbl.setConstraints(label 1 5,gbc)
- panel05.add(label15); . e
- gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. gndy—53
gbl. setConstramts(textl 5,gbe);
panel05.add(text15);
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=53;
gbl.setConstraints(textx15,gbc);
panel03.add(textx15);
gbc.anchor=gbc. WEST;gbc. grldx—l ;gbe. 5r1dy—56
- gbl.setConstraints(label16,gbc);
panel05.add(label16);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. grldy—56
~ gbl.setConstraints(text16,gbc);
~ panel05.add(text16);
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. ,g,r1dy—56
- gbl.setConstraints(textx16,gbc);
“panel05.add(textx16);
© gbe. anchor—gbc WEST;gbc. grldx* .gbe. gr1dy—60
- gbl.setConstraints(label17,gbc);
panel05.add(label17);
gbc.anchor=gbc. WEST:gbc.gridx=4;gbc.gridy=60;
gbl.setConstraints(text17,gbc); -
- panel05.add(text17);

¥

~ gbe.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=60;

- gbl.setConstraints(textx17,gbc);

~ panel05.add(textx17); '
gbc.anchor=gbc. WEST;gbc. grldx—l,gbc grldy—63
gbl.setConstraints(label18,gbc);

~ panel05.add(label18); '
gt anchor=gbc. WEST;gbc. gr1dx=4,gbc eridy=63;

- gbl setConstramts(textl8,gbc)

'panelOS add(text18); e
“gbe. anchor—gbc WEST;gbc.gridx=8;gbc.gridy=63;
~ gbl.setConstraints(textx18,gbc);
panel05.add(textx18);
‘gbc.anchor=gbc. WEST;gbc. grldx— :gbe.gridy=66;
gbl.setConstraints(label19,gbc);
panel05.add(label19);
~gbc:anchor=gbc. WEST;gbc. gr1dx—4,gbc g,rldy 606;
- gbl.setConstraints(text19,gbc);
panel05.add(text19);
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=66;
gbl.setConstraints(textx19,gbc);
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panel05.add(textx19);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbe.gridy=69;
gbl.setConstraints(label20,gbc);
panel05.add(label20);

~gbc.anchor=gbc. WEST;gbc.gridx=4; gbe. gr1dy-69

* gbl.setConstraints(text20,gbc);
panel05.add(text20);
gbe.anchor=gbc. WEST;gbe.gridx=8;gbc.gridy=69;
gbl.setConstraints(textx20,gbc); ‘

“panel05.add(textx20);
gbc.anchor=gbc. WEST;gbe.gridx=1;gbc. grldy—72
gbl.setConstraints(label21,gbc);

~ panel05.add(label21);

“gbc.anchor=gbc. WEST;gbc.gridx= 4,gbc gridy=72;
gbl.setConstraints(text21 ,gbc)
panel05.add(text21);
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. gr1dy—72
gbl.setConstraints(textx21,gbc);
panel05.add(textx21);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc. grldy—75
gbl.setConstraints(label22,gbc);
panel05.add(label22);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc. gr1dr75

- gblsetConstraints(text22,gbc);

panel05.add(text22); ;

- gbe.anchor=gbc. WEST:gbc.gridx=8;gbc.gridy=75;
gbl.setConstraints(textx22,gbc);
panel05.add(textx22);
gbc.anchor=gbc. WEST;gbc.gridx=1:gbc.gridy=78;

gbl.setConstraints(label23,gbc);

panel05.add(label23); .
gbc.anchor=gbc. WEST;gbc. gridx=4:gbc. gridy=78;
gbl.setConstraints(text23,gbc); ‘
panel05.add(text23);
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. g,r1dy—78
gbl.setConstraints(textx23,gbc);
panel05.add(textx23);
gbc.anchor=gbc. WEST:;gbc.gridx=1;gbc.gridy=81;
gbl.setConstraints(label24,gbc);
panel05.add(label24);

- gbc.anchor=gbc. WEST;gbe.gridx=4;gbc. g,r1dy—81
gbl.setConstraints(text24,gbc);
panel05.add(text24);
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=81;
gbl.setConstraints(textx24,gbc);

_panel05.add(textx24);
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gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=84;

gbl.setConstraints(label25,gbc); ’

panel05.add(label25);

gbc.anchor=gbe. WEST;gbc.gridx=4;gbc.gridy=84;

gbl.setConstraints(text25,gbc);

panel05.add(text25);

- gbec.anchor=gbc. WEST;gbc.gridx=8;gbc.gridy=84;
gbl. SetConstramts(textx25,gbc)

panel05.add(textx25);

- gbc.anchor=gbc. WEST;gbe.gridx=1;gbc. 1,ndy—87

gbl.setConstraints(label26,gbc); :

panel05.add(label26);

. gbe. anchor=gbc. WEST;gbc. gr1dx—4,gbc g,r1dy—87

- gblsetConstraints(text26,gbc);

- panel05.add(text26):
gbc.anchor=gbc. WEST;gbc.gridx=8;gbc. g,r1dy—87
gbl.setConstraints(textx26,gbc); '

- panel05.add(textx26);

“gbe.anchor=gbc. WEST;gbe. gridx=1; gbc g,r1dy—90
“gbl.setConstraints(label27,gbc);
panel05.add(label27);

gbc.anchor=gbc. WEST:gbc.gridx=4:gbc.gridy=90;

- gbl.setConstraints(text27.gbc); -

panel05. add(text27);

;.7 gbe; anchor=gbc. WEST;gbc. gridx= 8,gbc {,rldy—90

'gbl setConstralnts(textx27,gbc) '
panelOS add(textx27);
gbe.anchor=gbc. WEST;gbc. grldx— ;gbe. grldy—93
 gbl.setConstraints(label28, gbc)

b panel()8 add(label28);

- gbe.anchor=gbe. WEST;gbc. grldx—4,gbc grldy—93
gbl.setConstraints(text28.gbc);
panel08.add(text28);

-gbc.anchor=gbc. WEST;gbc.gridx=1 ,gbc gridy=96;

- gbl.setConstraints(label30,gbc);
panel08.add(label30);
gbe.anchor=gbc. WEST;gbe.gridx=4;gbc.gridy=96;

gbl. setConstra1nts(text33,gbc)
panelOS add(text33);

“gbc.anchor=gbc. WEST;gbe.gridx=1;gbc.gridy=99;

~ gblisetConstraints(label3 1,gbc);

panel08.add(label31);
gbc.anchor=gbc. WEST;gbc. grldx—4 gbc. gr1dy=99

_gbl. setConstramts(text34 gbc);

- panel08.add(text34);

gbc anchor—gbc WEST;gbc.gridx=1 ,gbc gr1dy—102, :

97




gbl.setConstraints(label32,gbc);

panel08.add(label32);

- gbc.anchor=gbc. WEST;gbc. gr1dx—4,gbc grxdy'102

- gbl.setConstraints(text35,gbc); '

- panel08.add(text35);
gbc.anchor=gbc. WEST;gbe. gridx=1;gbe. gndy—l

-gbl.setConstraints(pro,gbc);
panel10.add(pro);
gbc.anchor=gbc. WEST;gbc.gridx=3;gbc. g,rldy—4

- gbl.setConstraints(b2,gbc);
panel10. add(b2);
gbc.anchor=gbc. WEST;gbc. grldx l,gbc gridy=1;

gbl.setConstraints(panel04,gbc); '

~ panel07.add(panel04);

gbc anchor=gbc. WEST;gbc.gridx=1;gbc. gridy=4;
- gbl.setConstraints(panel06,gbc);

- panel07.add(panel06);

- gbe.anchor=gbc. WEST;gbc.gridx=1 ,gbc 1,r1dy=7
“gbl.setConstraints(panel03,gbc); '
panel07.add(panel05);
font = new Font("Lucida Console", F ont.BOLD,10);
11 =new Label("Crystalizer");
2= new Label("Heat Exchanger' )

113 = new Label("Pump");

114 = new Label("Olein Tank");
115 = new Label("Total Capital Investment")
ttl = new TextField(2);

12 = new TextField(2);
tt3 = new TextField(2); p

- tt4 = new TextField(2);

tt5 = new TextField(2);

ttl.setBackground(Color.green);

 tt2.setBackground(Color.yellow);

~ t3.setBackground(Color.black);

- tt4.setBackground(Color.red);

tt5.setBackground(Color.green);

~ panel = new Panel();

panell = new Panel();

“panel2 = new Panel();

panel3 = new Panel();

panel4 = new Panel();

gbl = new GridBagLayout();
“gbe = new GridBagConstraints():
‘panel4.setLayout(gbl);
panel3_setLayout(gbl);
panel2.setLayout(gbl);
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“panell.setLayout(gbl);
setLayout(gbl);
- osum=0;
counter=0;
number=new float[4];
- degrees=new int[4]; . . _ :
- inputlabel2= new Label(" The effect of variation of historic cost of Equipments");
~ inputlabel2.setFont(font); : : o o
inputlabel2.setForeground(Color.blue);
inputlabel= new Label("Enter new historic cost of Crystallzer "),
inputlabel1=" new Label("Enter new historic cost of Pump:");
inputlabel4= new Label("Enter new historic cost of Heat Exchanger:");
inputlabel5= new Label("Enter new historic cost of Olien Tank ")
- inputl=new TextField(12); -
- input2=new TextField(12);
~input3=new TextField(12);
“inputd=new TextField(12);
bl=new Button("Alter Chart structure");
gbc.anchor=gbe. WEST;gbc.gridx=1 ,gbc gridy=1;
gbl.setConstraints(ll1,gbc);
panel4.add(1l1); ‘
- gbe.anchor=gbc. WEST;gbc. gnax——4 gbe.gridy=1:
gbl. setConstramts(ttl ,.gbe);
panel4.add(tt1);
gbc.anchor=gbc. WEST;gbc. grldx 1;gbe. g,r1dy=4
: gbl setConstramts(ll2,gbc)
panel4. add(112); A
gbc.anchor=gbc. WEST:gbe. grldx—4,gbc gridy=4;
gbl. setConstraints(tt2,gbc);
panel4.add( t12); ‘
gbe.anchor=gbc. WEST;gbe.gridx=1;gbc.gridy=8:
gbl.setConstraints(l13,gbc);
panel4.add(113); |
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=8;
gbl.setConstraints( tt3,gbc);
panel4.add( tt3); ' '
gbe.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=13;
gbl.setConstraints(114.gbc);
panel4.add(114);
gbc.anchor=gbc. WEST;gbc. gndx—4,gbc gridy=13;
gbl. setConstraints(tt4,gbc);
- panel4.add(tt4);
- panel09.setLayout(gbl);

gbe.anchor=gbe. WEST;gbc. gr1dx—1 ,gbc eridy=7

- gblsetConstraints(panell,gbc);
~ panel09.add(panel1);
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gbc.anchor=gbe. WEST;gbe.gridx=1;gbc.gridy=8;
gbl.setConstraints(panel2,gbc);
panel09.add(panel2); :
~ gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=14;
- gbl.setConstraints(panel4,gbc);
- panel09.add(panel4);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=18;
gbl.setConstraints(panel08,gbc);
panel09.add(panel08);
- gbe.anchor=gbc. WEST;gbe.gridx=1;gbc. grldy—22
- gbl.setConstraints(panel10,gbc);
- panel09.add(panel 10); _
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=18;
gbl.setConstraints(panel09,gbc);
“add(panel09);
gbc.anchor=gbc. WEST;gbc.gridx= 16,gbc gridy=18;
gbl.setConstraints(panel07,gbc);
add(pane107)
try
Class forName( sun.jdbc.odbe. JdchdbcDrlver"),
s Sconk= DriverManager.getConnection("j dbc odbe:MyDataSource","sa","");
stat] = conl.createStatement();
rs=stat1 executeQuery("select historiccostOfCrytalizers from coetOfCrytallzers")
while(rs.next()) .
W LisHuiCS
 ff=rs.getFloat(1);
) ;
conl close(); :
~ inputl.setText(String.valueOf(ff)):// setting the value in the text field for chart
manipulation
i
catch(Exception e)

(
L

JOp_tiohPane.s'howMessageDialbg(null,-"Error
- "te.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);
{ A
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");
conl = DriverManager. getConnection("jdbc:odbc.:MyDataSource","sa","”);
- stat] = conl.createStatement(); -
rs=stat |.executeQuery("select hlstorlccostOfPump from costOﬂ)ump")
% .whlle(rs next())
e
ffl = rs.getFloat(l);
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sum= crsti+hei+puitoti;
degrees[0]=crsti*360/(int)sum;
degrees|1]=hei*360/(int)sum;
degrees[2]=pui*360/(int)sum;
degrees[3]=360-degrees[0]
-degrees([1]-degrees[2];

repaint();
bl.addActionListener(this);
b2.addActionListener(this);

}
public void actionPerformed(ActionEvent e)

{

Object object = e. getSource()
if(object = b2)

{
chartframe.setVisible(false);
chart p = new chart();
p-mainl();

}

public void paint(Graphics g)
{
g.setColor(Color.green);
g fillArc
(40,60,200,200,0,degrees[0]);
g.setColor(Color.yellow);
g.fillArc(40,60,200,200,
degrees[0], degrees[1]);
g.setColor(Color.black);
g.fillArc(40,60,200,200,
degrees[0]+degrees[1],
degrees[2]);
g.setColor(Color.red);
g.fillArc(40,60,200,200,
degrees[0]+degrees[l]+degrees[2] degrees[3]),

public v01d mainl()

{

chartframe.getContentPane().add(this);
chartframe.setSize(1000,1000);
chartframe.setVisible(true);

}
public static void main(String j[])
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{ .
chartimp p = new chartimp();
p-mainl();

}

}

class chart extends Applet implements ActionListener

{
Label inputlabel,inputlabell, inputlabel2,inputlabel3, inputlabel4,inputlabel5,pro;
Connection conl;
PreparedStatement stat;
Statement stat1;
ResultSet rs;
Panel panel, panell,panel2,panel3,panel4;
TextField inputl, input2, input3,input4,input5;
Button b1,b2;
float number([];
int degrees[];
JFrame chartframe;
long sum;
float mu,pmu,hmu,omu;
int counter,crsti,hei,pui,oti,tei;
float ri,ff, ff1,crst,
ff2,f3,he,pu,ot.te,hst,ca,cb,exp,presentcost,hhst,hca,hcb,hexp,hpresentcost,phst,pca,pcb,p
exp,ppresentcost,ohst,oca,ocb,oexp,opresentcost,tee,teei;
GridBagLayout gbl;// for layout management
GridBagConstraints gbc;//for layout management
Label 111,112,113,114,115;
TextField tt1,tt2,tt3,tt4,tt5;
Font font;

public chart()
{
font = new Font("Lucida Console",Font. BOLD,10);
I11 = new Label("Crystalizer");
112 = new Label("Heat Exchanger");
113 = new Label("Pump");
114 = new Label("Olein Tank");
115 = new Label("Total Capital Investment");
ttl = new TextField(2);
tt2 = new TextField(2);
tt3 = new TextField(2);
tt4 = new TextField(2);
tt5 = new TextField(2);
ttl.setBackground(Color.green);
tt2.setBackground(Color.yellow);
tt3.setBackground(Color.black);
tt4.setBackground(Color.red);
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ttS.setBackground(Color.green);
panel = new Panel();
panell = new Panel();
panel2 = new Panel();
panel3 = new Panel();
panel4 = new Panel();
gbl = new GridBagLayout();
gbc = new GridBagConstraints();
panel4.setLayout(gbl);
panel3.setLayout(gbl);
panel2.setLayout(gbl);
panell.setLayout(gbl);
setLayout(gbl);
sum=0;
counter=0;
number=new float[4]:
degrees=new int[4];
inputlabel2= new Label(" = The effect of variation of historic cost of Equipments");
inputlabel2.setFont(font);
inputlabel2.setForeground(Color.blue);
inputlabel= new Label("Enter new historic cost of Crystalizer:");
pro= new Label(" ");
inputlabel1= new Label("Enter new historic cost of Pump:");
inputlabel4= new Label("Enter new historic cost of Heat Exchanger:");
inputlabel5= new Label("Enter new historic cost of Olien Tank:");
inputl=new TextField(12); :
input2=new TextField(12);
input3=new TextField(12);
input4=new TextField(12);
bl=new Button("Alter Chart structure");
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=1;
gbl.setConstraints(l11,gbc);
panel4.add(111);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=1;
gbl.setConstraints(tt1,gbc);
panel4.add(ttl);
gbc.anchor=gbc. WEST ;gbc.gridx=1;gbc.gridy=4;
gbl.setConstraints(112,gbc);
panel4.add(112);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=4;
gbl.setConstraints(tt2,gbc);
paneld.add( tt2);
gbc.anchor=gbc. WEST;gbc.gridx=1;gbc.gridy=8;
gbl.setConstraints(113,gbc);
panel4.add(113);
gbc.anchor=gbc. WEST;gbc.gridx=4;gbc.gridy=8;

103




input4.setText(String.valueOf(ff3));/ setting the value in the text field for chart
manipulation

catch(Exception )

{ _
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}
try

{
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");
stat] = conl.createStatement();

rs=statl.executeQuery("select historiccostOfCrytalizers, capacitya,
capacityb,exponential ,presentcostOfCrytalizers from costOfCrytalizers");
while(rs.next())

{

hst = rs.getFloat(1);

ca = rs.getFloat(2);

cb = rs.getFloat(3);

exp = rs.getFloat(4);

crst = rs.getFloat(5);

float div = crst / 100000;

crsti = Math.round(div);

}

}

catch(Exception e)

{ LAY
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR MESSAGE);

}
try

{
Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");
stat] = conl.createStatement();

rs=statl.executeQuery("select
historiccostOfHeatExchangers,capacitya,capacityb,exponential,
presentcostOfHeatExchangers from costOfHeatExchangers");
while(rs.next())

{

hhst = rs.getFloat(1);

hca = rs.getFloat(2);

heb = rs.getFloat(3);

hexp = rs.getFloat(4);

he = rs.getFloat(5);
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float div=he/100000;

hei = Math.round(div);

H

}

catch(Exception e)

{ .
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);

}

try

{

Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");
stat] = conl.createStatement(); -
rs=statl.executeQuery("select historiccostOfPump, capacitya,capacityb ,
exponential,presentcostOfPump from costofpump");

while(rs.next())

{

phst = rs.getFloat(1);pca = rs.getFloat(2);pcb = rs.getFloat(3);pexp = rs.getFloat(4);
pu = rs.getFloat(5);

float div=pu/100000;

pui = Math.round(div);

) _

} |

catch(Exception e)

{ .
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR_MESSAGE);
}

try

{

Class.forName("sun.jdbc.odbe.JdbcOdbeDriver"); ;

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");

stat] = conl.createStatement();

rs=statl.executeQuery("select historiccostOfOleinTank,capacitya, capacityb, exponential,
presentcostOfOleinTank from costOfOleinTank");

while(rs.next())

{

ohst = rs.getFloat(1);
oca = rs.getFloat(2);
ocb = rs.getFloat(3);
oexp = rs.getFloat(4);
ot = rs.getFloat(5);
float div = ot/100000;
oti = Math.round(div);
}
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stat]l = conl.createStatement();
rs=stat1.executeQuery("select historiccostOfPump from costOfPump");

while(rs.next())
{

ff1 = rs.getFloat(1);
H

conl.close();
input2.setText(String.valueOf(ff1));// setting the value in the text field for chart

manipulation

catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR _MESSAGE);

}
try

{
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa" ""),
stat] = conl.createStatement();
rs=statl.executeQuery("select historiccostOfHeatExchangers from
costOfHeatExchangers");
while(rs.next())
{
ff2 = rs.getFloat(1);
i
conl.close();
input3.setText(String.valueOf(ff2));// setting the value in the text field for chart
manipulation
}
catch(Exgeption e)
{
JOptionPane.showMessageDialog(null,"Error
"+e.getMessage(),"Error",JOptionPane. ERROR _MESSAGE);
H
try

{
Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");

conl = DriverManager.getConnection("jdbc:odbc:MyDataSource","sa","");

stat] = conl.createStatement();

rs=stat].executeQuery("select historiccostOfOleinTank from costOfOleinTank");
while(rs.next())

{

ff3 = rs.getFloat(1);
}

conl.close();
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catch(Exception e)

{

JOptionPane.showMessageDialog(null,"Error

:"+e.getMessage(),"Error",JOptionPane. ERROR _MESSAGE);

}

// Drawing of pie chart

sum= crsti+hei+puitoti;
degrees[0]=crsti*360/(int)sum;
degrees[1]=hei*360/(int)sum;
degrees[2]=pui*360/(int)sum;

degrees[3]=360-degrees[0]
-degrees[1]-degrees[2];

repaint();
bl.addActionListener(this);

public void actionPerformed(ActionEvent ¢)

{
Object object = e.getSource();
if(object == bl)

{
hst = Float.parseFloat(input1.getText());
phst = Float.parseFloat(input2.getText());
hhst = Float.parseFloat(input3.getText());
ohst = Float.parseFloat(input4.getText());
float val = ca/cb;
presentcost = (float)(hst * ri * (Math.pow((val),exp) ));
float hval = hca/hcb;
hpresentcost = (float)(hhst * ri * (Math.pow((hval),hexp) ));
float pval = pca/pcb;
ppresentcost = (float)(phst * ri * (Math.pow((pval),pexp) ));
float oval = oca/ocb; :
opresentcost = (float)(ohst * ri * (Math.pow((oval),oexp) ));
mu = presentcost * 12;
float pre1=mu/100000;

hmu = hpresentcost * 7,
float hpre1=hmu/100000;

pmu = ppresentcost * 22;
float ppre1=pmu/100000;

omu = opresentcost * 2;
float opre1=omu/100000;
int pre = Math.round(prel);
int hpre = Math.round(hprel);
int ppre = Math.round(pprel);
int opre = Math.round(oprel);
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int sum = pre+hpre+ppre+opre;

degrees[0]=pre*360/(int)sum;
degrees(1]=hpre*360/(int)sum;
degrees[2]=ppre*360/(int)sum;
degrees[3]=360-degrees[0]
-degrees[1]-degrees|[2];

repaint();

)

public void paint(Graphics g)

{

g.setColor(Color.green);

g fillArc
(40,60,200,200,0,degrees[0]);

g.setColor(Color.yellow);

g.fillArc(40,60,200,200,
degrees[0], degrees[1]);
g.setColor(Color.black);

g fillAre(40,60,200,200,
degrees[0]+degrees[1],
degrees[2]);

g.setColor(Color.red);

g.fillArc(40,60,200,200,

degrees[0]+degrees[1]+degrees[2],degrees[3]);

public void mainl()

{

chartframe = new JFrame("The graphical effect of variation of historic cost of
Equipments");

chartframe.getContentPane().add(this);

chartframe.setSize(500,800);

chartframe.setVisible(true);

public static void main(String j[])
{

chart p = new chart();

p.mainl();

}

}

4.1.2 Result for total cost of palm oil refinery and fractionation plant

The results obtained by ruﬁliing CIS and 610FR are as shown in the figure 4.1 and 4.2

respectively.
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Result for program CIS of Plant Capacity 30,000 Meter cube Per annum

Name of equipments Presentcost  Historic cost'each (Naira)
Two Bematdinni Filter 26037332 6938060
Bleaching Earth Tank G 00D
Caleium eakonaletank a2 eme
Cold Wiaer Tank T B
Confinuous Bleaching Reactor. 11607672 (6404360

Twehve Cytalizers W0 w00
Deaetalor 20780078 1145400

Decarter [ AT

HedEatarger | _— e W e
T | i Vom0
Oein Tank . FFARetuperator ' ?177987.06 M]:‘QBZGU.O
- GuardFilter| 22736248 111586.0

 Delivered purchased equipment cost,  3G20IBIET xR
e T GuardFilter i: 45512497 (1115860

Fired capial investment 29762 76E8

Woring capitl invesiment T i Wininsneini 57k ot
Frth b s, .

Tlal captl imesiment oo Tk P e

Tho Olin Tk M 1048050

Do you wari to vary the Historic cost of aquipments usedin graph? TR R S [ E SET
Phasphoric Acie Tank 175636.66 92000
PreheatingTank. 188594.27 104604.0

Twenty Two Pumps: TUMBD 2001360

RBD Siorage Tank 805061 104600
Srewom 828 320050
Stearing Tank [T T

Steel Super Fier 1304243 1730

Storage Tark 190682 190682

Yes

190302
e 4031612 WD
- T I T

Weiders Fiter 0500 0608540

* Figure 4.6 Result for Program CIS
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ﬁ?mgrmmm&lmmwmnw{qufmmm Total capital investment of the Plant - Og

Result for program 610FR of Plant Capacity 30,000 Meter cube Per annum

Name of equipments Presentcost  Historic cost/each {Naira)
Two Bemardinni Fillr 704298 693050
Bleaching Earh Tank 0461548 1046040
: Caleium cahonate tank ’715‘4(@?5;_» e 76”3)[?» £
Cold Watet Tank 18781238 96065.0
Canfinuous Bleaching Reactor. 12507544 6404360
Twelve Cralzers: MM 1400
Deaeralor MBI 168D
| o L
Heat Exchanger  -' ' o 6263772 e ,3?,02,181,},;,
o W e L
oantak [ i R - T
Delivered purchased equipmentcost, 23seer el L Sl e P
Fied captal imestment vsgey T vt s ot B
jWorMngtapitaanestment B0797640ET — TN o 1",3,3163@, s ,,
Tota captal investment gy MgTanK i D o 1
| Do you wantto varythe Historic cost of equipments used in graph? o Tork 4092340 g 10 4505'9, X
vos | PROSBROTCACATark 192068.66 862000
PreheatingTank 204615.48 11046040
Twenty Two Pumps: 126760 2001360
RBD Storage Tark MMBT45 1046050
Stew Worm BS6O44 300950
Slearing Tank 6175 [1046050
el Super Filler eI (11730
Storage Tank WY WES0T
Vacuum Syster: T |60
Warm Water Tank 701228 [o0§S0
Welders Fller 19670988 9606540

Figure 4.7 Results for Six-Tenth Factor Rule
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4.1.3 Impact of the Selected Equipments on Capital Investment of the Plant

Figure 4.8a for CIS and 4.8b for 610FR show the impact of the selected equipment on the total
capital investment of Palm Oil Refinery and Fractionation plant using the developed software.
Figures 4.8_c‘(C_IS) and 4.8d (610FR) are used to show the Vérious sectors in degrees usihg
Microsoft excel package.

4.1.4 Effect of variation of the equipment cost on the total capital investment

Figure 4.9 shows the cost of crystallizer been increase to twice its initial cost and the
corresponding effect on total capital investment of the plant using the two methods were obtained.

Likewise, figure 4.10, for Pump and ﬁgﬁre 4.11 for Olein Tank.
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The effact of variztion of historic cost of Equipments
Enternew historc costof Crystalzer. 1440980
Enter new historic cost of Pump: 200136.0
| Entor new historic cost of Heat Exchanger: 10503160
Enter new historic cost of Olien Tank

At Cht s

1006050

Crystalizer
Heal Exchanger ;
Pump

Olein Tank

Figure 4.8a (For program CIS)
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4 Enter new historic cost of Pump:

§ Enter new historic cost of Olien Tank

The effect of variztion of historio cost of Equipments

Enter new histori cost of Crystalizer: 1440990

Enter new historic cost of Heat Exchanger. 10503180
1046050
Alter Chart stricture

2001360

Crystaiizer

Heat Exchanger %

Pump
Olein Tank

Figure 4.8b (For program 610FR)




Olein Tank Crytelzer Olein Tank

0 Crystalizer
" B
A

......

.......

ce |y
, R i Heat
Hed dione ' Exchemer ¥
Fychinger % : ¥
il
Figure 4.8¢ (For program CIS) Figure 4.8d (For program 610FR)

Graphs using Excel Package to show the Portions in Degrees
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The effect of variation of historic cost of Equipments

' Erfer newhistoric cost of Cystaler 288160
* Enter new historic cost of Purng; 2001360
Enfer new historic cost of Heat Exchanger 10503160
Enter new historic cost of Olien Tank: 104605.0

Figure 4.9a (For program CIS)

Ater Chart structre {Alter Chart stucture

s Cystalizes | | Cnstalzer |
Heat Exchanger s i Heat Exchanger
Pump - Pump -
Olein Tank . ' Otein Tank .

The effect of variation of historic cost of Equipmerts
Enternew historc costofCrystalzer. 2081960
Enter new historic cost of Pump: 2001360
Enter newhistorc costof Heat Exchanger. 10503160
| Enternewhistorc costofOlien Tanke 2092100

L ———————

~ Figure 4.9b (For program 610FR)

Graph Showing Twice the Cost of Crystallizer using the Two developed Software
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- Figure 4.9¢ (For program CIS)

Figure 4.9d (For program 610FR)

Graphs using Excel Package to show the Portions in Degrees




The effect of variation of historic cost of Equipments
Enter new historic cost of Crystalizer. 1440880
Enter new historic cost of Pump: 4002720
Enter new historic cost of Heat Exchanger. 10503160
Enter new historic cost of Olien Tank: 104605.0

f iihebrit BhediinAchekofnadeink

Crystalizer

Heat Exchanger

Pump -
oenank [N

Figure 4.10a (For prdgram CIS)
Graph Showing Twice the Cost of Pump using the Two developed Software
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The effact of variation of historic cost of Equipments
Enter new historic cost of Crystalizer: 144096.0
Enter new historic cost of Pump! 4002720
Enter new historic cost of Heat Exchanger. | 1050316.0
Entor new histori costofOlien Tank. | 2082100

Alter Chart structure

Crystalizer

Heat Exchanger

Pump
Olein Tank

Figuré 4.10b (F or program 610F R)‘ v
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Figure 4.10¢ (For program CIS)

Figure 4.10d (For program 610FR)

Graphs using Excel Package to show the Portions in Degrees
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The effect of variation of historic cost of Equipments

" Enfernewhistorc costofCrystalzer | 1440380
" Enter new historc cost of Pump: 2001360

* Entornew histoic costof Heat Exchanger. 10503150

Enter new historic cost of Olien Tank. 2082100

© Afer Chart sturture
dnaiador sl Fbg o
Heat Exchanger "" i
Pump .
Olein Tank

Figure 4.11a (For program CIS)
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The effect of variation of historic cost of Equipments

' Entar new historic cost of Crystalizer;
- Erer new historic cost of Pump:

1440080
2001360

Enter new hietoric cost of Heat Exchanger | 10503180

_ Enter new historic cost of Olien Tank:

2032100

Crystafizer

Heat Exchanger

Pump
Olin Tank

Figure 4.11b (For program 610FR)
Graph Showing Twice the Cost of Olein Tank using the Two developed Software
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Heat Exchanger §
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Figure 4.11¢ (For program CIS) Figure 4.11d (For program 610FR)
Graphs in Figure 4.6 using Excel Package to show the Portions in Degrees
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2 DISCUSSIONS OF THE RESULTS
he above Iobtained results are discussed as follows
2.1 Result for total cost of palm oil refinery and fractionation plant

A capital investment is required for any industrial process and determination of the necessary
vestment is an importént part of such plant design. Consequently, two cost estimation methods
ere used to achieve this goal and these are cost index and scaling method and six-tenth factor
le. The methods were represented by Programs CIS ‘and 610FR whose capabilities can be
escribed as flexible. The flexibility can Be viewed in terms of input and output of data. Besides
is, the ability to vary the design specification of any equipment for quick modification of the
lant and ability to show at a glance the result in a graphical presentation is the first realization of
8 objectifles of thé project. The res#lts obtained both graphically and numerically are as shown in
gures 4.6 and 4.7. However, the reéult obtained by these methods can only be reliable within a
eriod of ten years (Peters and Timmerhaus, 2002, Rud_d and Watson, 1968). The time range
onsidered in this research work are, 1996 for reference year and 2006 for the current year which
s ten years time range and this ié within the reliable accepted period.

The current cost which is the cost in 2006 of each of the major equipments for the two
ethods is higher than the reference or historical costs, the cost in 1996. The cost of bleaching
arth tank in 1996 was M104,604.0Q while the cost in 2006 is N228,614.25 in figure 4.6 and
204,615.48 in ﬁgﬁre 47 respectively. Moreover the cost of fatty acid Recuperator in 1996 was
98.200.00 which increased to MN177,987.06 and MN192,088.66 respectively in 2006. Comparing
he numerical values of the results of the two methods as shown in figure 4.6 and 4.7, it is obvious

hat the cost data obtained from the Table in figure 4.7> are generally higher than the one from
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able in figure 4.6. The over-view of each table shows that the present cost is almost twice the
istorical cost of each of the equipment and this can be said to be as a result of the followings:
‘¢ An increase in the value of chemical engineering’s plant cost index (CEPCI), from 381.7

in 1996 to 492.6 in 2006(www.Eng-tip.com). This is caused by inflation rate, being the

major determinant factor of the value of CEPCI.
¢ In addition to the change in the value of CEPCI, the plant capacity considered for 2006 is
twice that for 1996.
The total cost of the plant using 610FR (figure 4.7) was observed to be about 12% greater than
e cost using CIS (figure 4.6). The values are N360,952,704 for cost index and scaling method,
hile for six-tenth factor rule the value ’is N403,988,224 . However, better results are obtained by
sing  the loéarithmic relationship known as six-tenth factor rule as this has a fixed exponential
alue, 0.6 (Peters and Timmerhaus, 2002). This is confirmed by the result obtained and uphold the
iew that 610FR method is bétter because it’s safef in 'most cases to over-estimate in design
rocess than to under estimate.
.2.2 Impact of the Selected Equipmenﬁ on Capital Investment of the Plant
Comparing the numerical cost v‘alue for each of the equipments in Figure 4.6 and 4.7, it was
iscm;ered: that the cost of Heat exchanger, Crystallizer, Pump and Olein tank are much higher
han the cost of other equipments. Fi'gur.e 4.8 and 4.8b shows the impact of the computed current
ost of these four equipments on_’ the estimated capital cost of the oil palm refinery and
actionation plant. Frorﬁ the graphs, it can be deduced that the cost of heat exchanger has the
trongest influence on the esfimated plant cost, ‘66% .and 53% for both CIS and 610FR
espectively as shown in figure 4.8c and 4.8d using an excel package. This then implies that any

nflation cost trend of heat exchanger will greatly affect the estimated capital cost of the plant. This
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be applied in cost optimization of the plant by optimizing the relevant parameters such as
terial, size, capacity etc. necessary to design ‘éhe heat exchanger,. The cost optimization of the
t can also be achieved, for instance, by choosing a chéaper heat exchanger which can perform
same function as the costly one, which ':in turn minimizes the cost of heat exchanger and
sequently reduces the capital ir;vestmgnt of the plant.
.2.1 Effect of variation of the ?quipmént cost on total capital investment

The graphs in figure 4.9 to 4.11 show various impacts of the selected equipments on the
imated capital cost of the oil palm refinery an.d fractionation plant. The set of figures labeled “a”
resent the graph for cost index and scaling method while those labeled “b” represent six-tenth
tor rule respectively and the set “c” and “d” sﬁow their respective sectors in degree using excel
kage. When the cost of crystallizer is doubled, the cost of heat exchangers still dominates by
upying the largest portion of the chart, 54% and 48% respectively. The portion of heat
hanger in 4.9a is larger than that in 4.9b which is due to the dif:ference in their computational
onential 0.37 and 0.6 for both CIS a.nd'610FR respectively. This is also true when the cost of
p and Olein tank were also doubled, giving a graph whose heat exchanger’s sectors were 46%
41% for Pump and 58% and 53% for Olein tank. This shows that even though the cost of these
ipments increases to as much as twice th¢ initial value, the cost of heat exchanger still
inates. This further confirms the influence of heat exchanger on the estimated capital cost of
plant. However, the reverse is the casé in figures 4:i0b and 4.10d for 610FR as the cost of
mps has more impact. Nevertheless, the cost of héat exchanger c.an still be said to have a
nificant influence on the total cost de;spite the fact that the 'cost of some of the equipments were
bled. Hence any slight change in the cost of the heat exchanger will greatly affect the total

ital cost of the Plant.
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CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATION
5.1 CONCLUSIONS

Two of the plant cost estimation methods, the method of cost index and scaling and
six-tenth factor rule were respectively used in developing two robust computer programs,
CIS and 610FR using a graph base language. The programs computed and evaluated
equipment cost and various capital investments for the design of an oil palm refinery and
fractionation plant. The programs also graphically displayed the equipment cost
fluctuation on the estimated capital cost of the plantl;

The programs were tested using 1996 cost data for the plant design and the
corresponding current cost of the equipments were obtained. The estimated current total
capital investment as at 2006 obtained for the plant were N360.952.704 as obtained from
cost index and scaling method and N403,988,224 for six-tenth factor rule with heat
exchanger having most influence.

5.2 RECOMMENDATION
There is further work on the software in other to adapt it to HIML so as to upload it into
the department web browser or school website which could be a source of income to the

department.
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APPENDICES
Appendices A, B, C, D are on the CD that accompanies this thesis.




