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Abstract 

This project aims to study and make a technical-economical evaluation of the Screw Presses Project’s second 

phase. Which goal is to increase by 0,73% the rapeseed oil yield in extraction process as well as provide a 

scaling up to 25% of process capacity at Iberol - Sociedade Ibérica de Biocombustíveis e Oleaginosas, S.A.. 

The Project Screw Presses second phase consists on the second expander substitution for a mechanical screw 

press. These mechanical screw press improves the quality of the press cake for further solvent extraction and 

by having higher nominal capacity than the expanders, allowing the process to scale up. 

An energy and mass balance was developed to both oilseed process extractions in plant extraction, rapeseed 

and soybean, in order to identify process bottlenecks to the mentioned technological revamping.  In parallel it 

was constructed a tool for supporting the screw conveyors, chain conveyors and bucket elevators dimensioning. 

Since screw presses provide a higher oilseed extraction than expanders it was crucial to survey the current 

situation of the oil clarifying system and identify the needs new scenario. After a careful selection it was chosen 

a decanter centrifuge, its location and the most appropriate P&ID.  

A set of specifications were developed and sent to suppliers for quotation. With the first screw press installed 

and running, it was possible to consolidate the project assumptions for a more detailed economical project 

analysis. The investment project analysis (8 years) provides a NPV of 4 327 597€, an IRR of 107,5% and a PP 

of 12,4 months. 

Keywords: 

1 Introduction 

1.1 Iberol 

Iberol – Sociedade Ibérica de Biocombustíveis 

e Oleaginosas, S.A. is currently the portuguese 

leader in biofuel production. The company is 

dedicated to the oilseed extraction process and 

the production and commercialization of 

biodiesel and their by-products. The plant 

facilities are sited in Alhandra, municipality of 

Vila Franca de Xira, Portugal. 

1.2 Framework 

With increasing exploration and 

competitiveness of renewable energy, it 

becomes more urgent to improve the energy 

and process efficiency to create more 

competitive products. In this sense, it emerged 

in the Technological Development Department 

of Iberol, S.A., the Screw Press Project. This 

project aims to increase the yield of rapeseed 

oil extraction process, with the replacement of 

the two existing expanders for two mechanical 

screw presses. This substitution also increases 

the installed capacity for rapeseed processing.  

The company becomes more competitive since 

produces more and higher quality oil for 

biodiesel production. 

The acceptance of this project by the 

administration was phased, ie to risk mitigation 

and validation of assumptions made, it was 

decided to replace only one of the expanders for 

a screw press with a technical and economic 

reassessment of the second screw press 

installation. 

And it is this action which comes to the 

motivation for the present work, the 

identification of process bottlenecks to increase 

capacity, reworking the design specifications 
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and therefore analysis of their economic 

viability. 

1.3 Biodiesel 

With an increasingly higher demand for energy, 

consequently, fossil fuels resources are 

becoming more scarce as well as the 

environment is becoming more degraded. 

Biodiesel is a diesel fuel based on biomass 

energy sources, particularly vegetable oils and 

animal fat. Biodiesel manufacturing comprises 

a transesterification of a vegetable oil to create 

a fatty acid methyl ester (FAME), induced by a 

strong base, usually NaOH. Producing a by-

product with commercial value glycerol.1 

1.4 Oilseeds 

Vegetable oils are used as feedstock for more 

than 95% of biodiesel production. These 

feedstock is renewable, non-toxic, can be 

produced locally and on a large scale and even 

produce a biodiesel suitable for diesel engines.2 

1.4.1 Rapeseed 

Rapeseed is one of the most important oilseeds 

in the world, has an oil content of at least 40% 

and yields a cake meal containing 38-43% of 

protein.3 

Rapeseed is the most important oilseed in the 

European Union. The Europe Union is the main 

growing area in the World, followed by Canada. 

Since rapeseed tolerates European climatic 

condition, reaches a higher yield per hectare 

compared with other oilseeds and the biodiesel 

produced by rapeseed oil has better cold 

properties than biodiesel produced from other 

feedstock, making rapeseed the most common 

oilseed used for biodiesel in Europe.4 

Rapeseed oil can also be used as a cooking oil 

and as a raw material in margarine production. 

It also has industrial applications in lubricating 

systems, agrochemical products, printing inks, 

pharmaceuticals and cosmetics. 4 

1.4.2 Soybean 

The leading oilseed in the world production is 

soy, more than 53% of global oilseed 

production. The main areas for growing 

soybeans are North and South America, India 

and China.5 

Soybeans are distinguished from other oil 

crops, the seed oil content is only 21% oil but 

40–50% protein. Because soybeans are an 

important protein source, they play a paramount 

role in the global food and animal feed 

industries. However, because of the high 

protein content, soybean oil can be regarded as 

a kind of by-product and, historically, soybeans 

have been a protein rather than an oilseed crop. 

Nevertheless, soybean oil is the world’s most 

widely used edible oil.4 

 

Soybeans are the major oilseed used for 

biodiesel production in the USA, Brazil and 

Argentina. 

1.5 Oilseeds Extraction Process 

The common objective of all extraction 

processes is to maximize the yield of oil from 

the oilseed with the minimum damage to the oil 

and meal. To produce oil with quality and enable 

the meal to be used as animal feed. 

1.5.1 Cleaning 

Oilseeds must be cleaned before the oil 

extraction, by combining screens, aspiration 

and electromagnets. Foreign matter reduces oil 

and protein yields, affects oil quality, and 

increases wear and damage to the processing 

equipment.6 
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1.5.2 Cracking 

The oil extraction process is facilitated by the 

reduction of the larger seeds, like soybean, to 

small particles. 

1.5.3 Dehulling 

Since hulls have a high fiber content this step is 

crucial to obtain a high protein content meal as 

well as increases the capacity of the extraction 

equipment. The hulls also tend to absorb and 

retain oil in the press cake.4 

While this stage is frequent for soybean 

processing, rapeseed isn’t usually dehulled 

since it’s too small which makes it difficult to 

remove the hulls efficiently. 

1.5.4 Flaking 

Flaking seeds increases their surface area, 

improves the oil availability for solvent 

extraction, the heat transference and the water 

evaporation. Seeds are passed in the space left 

between the rolls, which shouldn’t be too narrow 

neither too large, ideally 0,3 - 0,4 mm.7 

1.5.4.1 Preconditioning 

Small seeds like rapeseed are difficult to flake 

properly because some seeds can escape the 

rolls or break and produce excessive fines. 

Therefore, before the flaking stage seeds are 

often heated to about 30–40°C to become more 

flexible.4 

1.5.5 Conditioning/Cooking 

Proper cooking results in the complete 

breakdown of the oil cells, coagulation of the 

proteins to facilitate the oil and meal separation, 

decrease oil viscosity, destruction of molds and 

bacteria, inactivation of enzymes, and drying to 

a suitable moisture content.6 

An intense cooking destroys the protein quality 

of meal making it less interesting for livestock7 

In soybean processing, cooking is prior to 

flaking in order to make the seed more pliable 

and provide a proper plastic texture for flaking. 

In rapeseed, this stage is after flaking since its 

high oil content would make oil expression 

during the rolling meal passage.8 

1.5.6 Expander 

The expander is an extruder-like device that 

cooks, homogenizes, and shapes oilseeds 

flakes into a high density porous collets. In this 

equipment besides the screw press there is 

steam injection into the cake which increases 

the temperature and the pressure. Then this 

mixture is extruded through plates to the 

atmosphere making it to expand with the water 

evaporation in the rapid pressure release. This 

expansion also destroys the cell walls integrity, 

providing a solvent drainage and more efficient 

solvent extraction .6 

1.5.7 Expeller or Screw Press 

In high oil containing seeds (>30%) it’s required 

to remove part of the oil prior to solvent 

extraction. This oil recovery is usually carried in 

a continuous screw presses such as expellers. 

This machine squeezes the oilseeds through a 

caged barrel-like cavity, and the oil is expelled.  

Small extraction plants are usually designed for 

full-press for obtaining the maximum oil 

expression without the need of the solvent 

extraction facilities. But the resulting meal still 

contains 3 to 10% of oil.  

Regarding large extraction plants the 

combination of pre-press and solvent extraction 

is the best option since combines low costs 

using a screw press and higher oil yield using 

solvent extraction.4 

Pressed oil has better oil quality than solvent 

extracted oil since in solvent extraction minor 

undesirable components are also extracted, 

such as phospholipids and colorants.6 
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In pre-press, the flakes are squeezed at lower 

pressures and less oil is expelled. The pre-

press cake has an oil content of typically 15-

20%, which allows an efficient solvent 

percolation in extractor.6 

1.5.7.1 Pressed Oil 

Fines expelled with the oil are separated from it 

and recycled back into the process. Usually 

gravity settling and centrifugation or filtration. 

1.5.8 Solvent Extraction 

The solvent extraction aims to remove as much 

oil as possible from the press cake or collets 

with a solvent, usually hexane or petroleum 

ether. 

Hexane is cheap, has good oil solubility, is 

noncorrosive, is immiscible with water and 

easily removed from the meal and separated 

from the oil. However, it is highly flammable and 

mixtures of air and hexane are explosive. 

Continuous solvent extraction systems are very 

suitable for processing oil-containing materials 

to a meal with lower than 2% of residual oil 

content. Modern solvent-based processes 

usually consist of extraction by successive 

countercurrent washes with an organic solvent 

of the oil containing cake. An intensive contact 

between solvent and material is necessary to 

achieve an exhaustive removal of oil 7  

There are mainly three parameters to be in 

account for achieving an efficient solvent 

extraction: temperature, humidity and time. 

Elevated temperatures reduce the oil and 

solvent viscosity and enhance solubility, but the 

hexane vapor pressure limits the practical 

operating temperatures of the extractor to 

approximately 60°C. Besides that, the oil 

composition is also deteriorated with the 

increasing temperature.6  

The amount of moisture inside the extractor 

turns the cake impermeable to the solvent 

penetration, resulting in low extraction rates and 

high residual solvent in the meal.  

Also, a certain time is required for achieving an 

equilibrium between diffusion of solvent into the 

cake to dissolve oil and diffusion of oil from 

within the cake particles out into the solvent. 6 

1.5.8.1 Solvent Recovery 

The miscella, the resulting solvent and oil 

mixture, is distilled in successive steps in order 

to separate the oil and solvent. Then, the 

recovered solvent is decanted from the 

accumulated moisture in a gravity separation 

tank and reused in the solvent-extraction 

operation.6 

1.5.8.2 Desolventizer-Toaster 

After solvent extraction, the resulting meal must 

be desolventized for livestock feeding, recovery 

of the solvent and to avoid the danger of 

explosions. The meal is also dried and crisped 

for providing pleasant organoleptic 

characteristics.4 

2 Energy and Mass Balance 

In an industrial plant, one of the most important 

tools for process control is precisely related to 

the energy and mass balance. The industrial 

plants represent complex current systems that 

mix and/or heat exchange with each other in 

order to increase process efficiency. Knowledge 

of the composition and physico-chemical 

properties of these currents allows a better 

management of these systems as well as better 

management and optimization of the process 

operation. 

One of the fundamental laws of physics states 

that, in any physical or chemical system closed, 

is not produced or destroyed matter, the matter 

is conserved over time – Law of Conservation 

of Mass. Equally important is the conservation 
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of energy, energy is not created nor is destroyed 

can only be transformed - Law of Conservation 

of Energy. For both laws there is a unique 

principle, the Principle of Conservation that 

states that any property that enters this system 

(whether mass, energy or momentum) must 

obligatorily or exit the system, or is being 

generated or consumed by the system, or has 

to accumulate in the system, see equation (2-1). 

These are the basic tools used for the 

development of mass and energy balance of the 

process.9 

𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 = 𝐼𝑛 − 𝑂𝑢𝑡 +  𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛

− 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 

(2-1) 

The instrumentation in industrial plants is often 

insufficient to establish a detailed and reliable 

mass balance and energy. The impossibility of 

measuring flow or to obtain compositions in 

certain process points obviously influences the 

accuracy of the results. In this case study was 

no exception and, therefore, for the calculation 

of some streams had to be considered various 

assumptions to close the balance.  

It was developed an energy and mass balance 

for both oilseed extraction processes - 

rapeseed and soybean. It was necessary to 

take samples at various points of the process so 

that its composition was determined in the 

laboratory, it was also necessary to measure 

some flow rates and temperatures. Since the 

analysis of samples was conducted in the 

laboratory facilities of Iberol, S.A., was only 

possible to request laboratory analysis of a 

sample set of each oilseed process. Thus, is not 

possible to guarantee the reliability and 

reproducibility of results. On the other hand, 

samples were collected almost simultaneously 

and at a time when the process was stable.  

The balance sheets were developed to allow 

the introduction of new and updated inputs. This 

will provide the balance of adjusted process for 

many specific situations. 

Besides the importance of providing to the 

industry plant an updated mass and energy 

balance, these tool is essential for the 

quantification and prediction of changes in the 

process streams resulting from the second 

screw press installation. In order to allow 

assessment of bottlenecks in the process 

derived from technological revamping. 

3 Technical Evaluation 

Regarding the installation of a new screw press 

in rapeseed oil extraction process, both 

capacity and yield of the process will increase. 

It is necessary to evaluate if the extraction plant 

facility is dimensioned for the new flow 

predicted and if it is able to achieve the desired 

operating parameters.  

One of the limitations already identified lies in 

the oil clarifying system that is already covered 

undersized for the actual configuration. This 

difficulty has been identified in advance of this 

work, however has not been studied or 

developed in detail, getting to this stage of 

evaluation. 

Some operating conditions must be ensured to 

warranty the expected extraction yield. For 

example, the temperature reached in cookers. 

Cookers were tested and only allowed to obtain 

a temperature near the desired. A high 

temperature (near 100ºC) is crucial to ensure 

that the screw presses achieve the desired 

extraction yields. So that for the project it should 

be necessary to purchase one more cooker. 

This need has not been studied in detail in this 

paper, only considered an estimated cost for 

introduction in the cost of global investment. 
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Regarding the other equipment, it is important 

to note that both soybean and rapeseed 

extraction process are conducted in the same 

installation, so they share part of the equipment. 

The installed capacity at the plant to process 

soybeans is greater than the future capacity for 

rapeseed processing (with two screw presses).  

In Figure 3-1 shows the expected variations in 

mass flow rates in the common conveyors to 

rapeseed and soybean circuit. Variations are 

calculated relative to the mass flow rate which 

is currently processed soy. It can be inferred 

that even in the future configuration of two 

screw presses is not expected that the mass 

flow is higher than the conveyors are currently 

handling. Considering also that the rapeseed is 

denser than soybeans, in all states (conditioned 

and extruded or press cake), thus also the 

volumetric flow rate will always be lower. Thus, 

it is assumed that the common conveyors have 

adequate capacity and therefore will not be 

subject to evaluation. 

 

Figure 3-1 - The expected mass flow rate variation with 
screw presses in comparison to the actual mass flow 

rate handled by soybean processing, in common 
conveyors of both oilseed processing. 

3.1 Oil clarifying system 

With the introduction of the second screw press 

in the process, to labor at maximum capacity, 

the mechanically extracted rapeseed oil flow 

increases significantly. This flow rate, estimated 

from the mass balance and developed energy 

is much higher than the actual capacity of the oil 

clarification. The existing oil clarification system 

consists of a screening tank and a decanter 

centrifuge. Since the screening tank is a large 

equipment, it is not viable to install another one, 

for limited space reasons. So this equipment as 

to maintain unique in the primary step of 

clarification of the oil. With the increasing flow 

rate, the oil residence time in the equipment 

decreases which will result in a reduction of the 

amount of fines remove, which makes it even 

more important to have an efficient 

centrifugation step.  

The existing decanter centrifuge is already 

oversized and it is necessary to purchase 

another one. No other type of liquid-solid 

separation equipment was studied since the 

company is satisfied with the performance of 

existing one and aims for uniformity. The 

decanter centrifuges are robust equipment 

designed to process continuous fluid with high 

solids concentration. These centrifuges allow 

continuous solids discharge, are widely used in 

the clarification of pressed oil and also have low 

maintenance costs.  

Given the fluctuations observed both in the 

seed oil content imported as in the need for 

biodiesel production, it was decided to acquire 

a decanter centrifuge with capacity to make up 

de predicted maximum flow and to operate in 

parallel with the existing one. This solution is 

economic, versatile and enables maximize 

energy efficiency. When the seed process flow 

is lower by procedural or production planning 

issues, the new decanter centrifuge can operate 

alone and whenever the flow warrants, both 

equipment operate in parallel. 

3.1.1 Decanter Centrifuge 

3.1.1.1 Proposal selection 

From 13 suppliers surveyed, 21 proposals were 

return and it was necessary to proceed to the 
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ranking of proposals, according to its 

characteristics. The criteria taken into account 

were:  

 Number - some proposals aimed at the 

acquisition of two equipment to make up the 

desired flow rate. This option, beyond the 

question of the occupied space, is costlier.  

 Dimensions – since the space in the area of 

clarifying the oil is very limited, this criterion 

has a significant weight in the decision. 

 Material – the bowl and the screw must be 

resistant to corrosion and abrasion. 

 Wear protection - parts of the equipment are 

more likely to wear: as the feed zone, the 

surface of the worm leaves and discharge 

zones. 

 Weight - the higher the weight more robust 

should be the structure, therefore more 

expensive. 

 State – arose some proposals with used 

equipment.  

 G-Force - Centrifugal force of the equipment 

is an essential parameter in choosing the 

appropriate centrifuge. The greater this force, 

the more effectively they separate two phases 

of very similar densities.  

 L/D - ratio between length and diameter of the 

bowl, the bigger this ratio more advantages in 

terms of lower power consumption and better 

performance of the process. 

 D - The turbulent flow increases with 

increasing linear velocity, which negatively 

affects clarification. 

 Differential speed - the higher, the more easily 

a larger amount of solid particles are 

transported, however also determines a 

greater amount of oil entrained by solids.  

 Cone angle - the angle has a strong influence 

on the recovery and concentration of solids 

obtained. In the conical region, beyond the G-

force, particles are subjected to a component 

of this force, the slippage force that pulls the 

particles back into the cylindrical region of the 

bowl, as illustrated in Figure 3-2. Smaller 

angles are associated with lower forces 

slippage, this condition is very favorable when 

treating solids rather compact with a soft 

texture, such as the rapeseed fines. Large 

angles, generate high slippage forces which 

prevent these solids to be discharged with the 

heavy phase, reducing the amount of solids 

removed.14  

 

Figure 3-2 – Bowl angle effect on particles movement.14  

 Equivalent clarification area – the higher, 

more clarification capacity equipment has.  

 Specific power consumption and installed 

power - it is important to have robust engines, 

high torque to ensure reliability and durability. 

 Instrumentation – it’s very important and 

essential as well as expensive. Preference 

was given to tenders that provided vibration 

sensor, a flowmeter, speed sensors for the 

bowl and the screw, variable speed drivers on 

motors groups, torque sensor to the shaft of 

the screw, ammeters and hour meter. 

 Spare parts - supply of spare parts for 

maintenance of equipment is a significant 

expense, but allow proper repair of the 

equipment at the time, if necessary. 

 Cost - including DAP terms of shipping and a 

local control cabinet. 

 References, commissioning, warranty and 

delivery time. 

For each of those criteria, it was given a 

weighting value, and all of the proposals were 
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classified according to the criteria satisfaction. 

The one with higher score was chosen. 

3.1.1.2 Layout Selection 

A decanter centrifuge to the desired flow rate is 

a robust equipment, which exercises static and 

dynamic load. It is necessary to create a proper 

layout that meets the spatial and operational 

requirements of the equipment. Various layouts 

possibilities have been studied and identified 

the various limitations for each of them. For 

proper layout selection was necessary to check 

the various space needs to consider in that 

area, with the production operators and the 

heads of departments of maintenance and 

production. Since the movement of cranes and 

forklift trucks, to ensure maintenance 

areas, good access and security conditions. As 

well as to project products discharges and the 

installation of a monorail to remove the 

centrifuge bowl for maintenance. 

3.1.1.3 P&ID  

For installation of a decanter centrifuge to 

operate in parallel with the existing one it is 

obviously necessary to make their integration 

into the existing process. It was necessary for 

the record of all equipment, piping, 

instrumentation and process control in the 

clarification zone. Clarification zone means all 

the oil route from the mechanical extraction to 

send it to the tank’s park. 

The main purpose of this survey was the 

construction of the P&ID (piping and 

instrumentation diagram) of this installation 

area. It was taken into consideration the type of 

instrument installed, the availability of provided 

signal (local/remote), the type of valves 

involved, material and nominal diameter of the 

pipes. In order to clarify the current and 

determine the changes and adjustments to the 

installation of the second centrifuge situation. 

The development of the P&ID involved various 

working meetings with the production operators 

and responsible department so that, with its 

empirical and scientific knowledge, contribute to 

the implementation of a monitoring and efficient 

control system. 

The level of screening tank, 723, is an important 

variable to consider to maintain process 

stability. It is proposed to resort to a feedback 

control system - the Proportional plus Integral 

plus Derivative (PID) Control. That is, the 

controlled variable, the tank level, is compared 

with a definable setpoint level. If there is a 

deviation from this setpoint the controller will act 

on the manipulated variable to minimize this 

error / deviation, in this case the manipulated 

variable is the Variable Frequency Drive (VFD) 

of pump which will increase or decrease the flow 

rate to be removed from the screening tank. The 

PID control, allows the correction of the 

error/deviation is detected in magnitude, 

duration and at the appropriate time.  

Although there are two pumps, only one of the 

pump that feeds the new centrifuge, 718B, will 

vary depending on the tank level for a simplified 

process control. The desired flow rate in the 

centrifuge 718 (existing one) is manually 

assigned in SCADA, PLC processes this value 

and produces an analog voltage signal or 

current for the VFD which adjusts the rotational 

speed of the feed pump. 

In the case of tank 782, control is identical to the 

screening tank, the tank level is also controlled 

by PID feedback to the manipulated variable, 

the VFD of the pump. 

The process automation control allows 

decreasing the likelihood of human errors in 

manual procedures reducing the variability of 

the manual operations, to minimize the time 

required and increase the process operating 
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efficiency. The existing decanter centrifuge 

(718) only comes into operation when the PID 

controller is no longer able to respond to 

positive deviations from the setpoint, that is, 

when the level in the screening tank is above 

the setpoint level for a predefined period of time 

which would be expected a PID response and 

the setpoint level be restored. The elaborated 

P&ID is simplified in Figure 3-3.  

 

LIT

SC

M

LT

LIC

VFD

MS

SC

IT
TT

IAH/
HH

M

Clarified Oil

Solids

Pressed Oil

FT

723
782718

F

F718

C

LASH

LSM

LSL

LASH

LSL

VFD

LIC

718B

M

M

SC

F

F723B

C

FT

F

F723

FT

VFD

LIC

SC
New

Existent

TT

SE

C

 

Figure 3-3– New and simplified P&ID for the pressed oil clarification. 

3.2 Conveyors 

Only the conveyors exclusive to the rapeseed 

oil extraction process will be evaluated. Figure 

3-4 summarizes the conveyors that will be 

subject to evaluation with the respective 

changes set out in mass flow rates from the 

previous configuration of two expanders, for 

which they were designed. Those variations 

were calculated using the mass and energy 

balance. Variations are high, since from the 

configuration of two expanders to two screw 

presses there’s an increase of 66.7% on seed 

processing capacity and an increase of 200% 

pressed oil extracted. 

 

Figure 3-4 – Expected flow variation on conveyors 
exclusive of rapeseed processing relatively to the flow 

with configuration 2 expanders. 

For screw conveyors handling rapeseed meal 

was considered an adequate occupancy of 

30%, on the other hand, in the case of screw 

conveyors handling oil, 60% was deemed 

necessary. This occupation was considered 

because otherwise the conveyor would have to 

be completely replaced, since the speed of 30% 

occupancy would not be feasible. 

Regarding this, TP4/2, TM2/A and TM2 must 

change their velocity and TP5/2 and TM2 need 

a new electric motors. 

Concerning to bucket elevators and chain 

conveyors, these are oversized and no 

mandatory change is expected to be necessary 

for this revamping. 

3.3 Centrifugal Pumps 

Regarding the centrifugal pumps existing in the 

oil clarification zone, for lack of information on 

the technical characteristics, it proceeded to 
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experimental tests to obtain the characteristic 

curves of the pumps. 

It was concluded that it is necessary to 

purchase a new centrifugal pump for unloading 

the tank 782, and the two existing centrifugal 

pumps can be used to feed each of the decanter 

centrifuges. 

4 Economical Evaluation  

The developed economic analysis had as a 

baseline the current configuration screw press 

and expander. From this starting point it was 

evaluated the economic impact of replacing the 

second expander by a screw press.  

It was assumed an oil content in the rapeseed 

of 44,4%, a ratio between the selling price of oil 

and meal of 3,42, it was not considered any 

downtime costs or income from the reduction of 

specific costs of labor. It is considered 8 years 

of depreciation of tangible fixed assets and 3 

years for intangible assets, including software 

and hardware development. 

4.1 Investment and specifications 

In the case of this project it is still a preliminary 

specification, since there are several 

assumptions to validate. This specification 

compiles the needs in terms of necessary 

changes in conveyors, piping and pump 

installation, civil works and steel structures to 

install, Installation of equipment purchased for 

the second phase, electrical installation 

(instrumentation and automation) and wiring. 

It was used the quotation provided for the 

chosen decanter centrifuge and the existing 

quotation for the second screw press. Suppliers 

consulted for budgeting according to the 

developed specifications provided an estimated 

quote. The total cost of planned investment is € 

951 905 (including an estimation €300 000 for a 

new cooker and its installation). 

4.2 Costs and revenues 

From the combination of the data obtained from 

rapeseed processing with a screw press with 

the existing data with expanders was possible 

to obtain realistic estimates of the costs and 

revenues of this setting and extrapolate to the 

future scenario with two screw presses. 

The expected changes resulting from the 

substitution of the second expander for a screw 

press, for processing the same seed flow rate, 

are 0,67€/ton as are summarized in Figure 4-1. 

The most prominent advantage is obviously the 

recovery of a greater amount of oil, 

approximately 0,73% over. On the other hand, 

energy costs increase significantly and takes 

place a decrease of 0,55% in meal production. 

 

Figure 4-1 – Expected changes in incomes and 
revenues with expander substitution. 

With increased capacity, the plant produces 

more quickly. The time available for rapeseed 

production increases and is therefore a possible 

advantage of this revamping. This time margin 

gains represents a possible income of 4,17 

€/ton. 

4.3 Financial Indicators 

The performance evaluation was carried out by 

economic indicators obtained based on updated 

cashflows. Were considered: NPV (net present 

value), ie the monetary return arising from the 

investment after this be settled; IRR (internal 

rate of return), refresh rate for which the NPV = 

0; PBP (payback period) and PI (profitability 

index) which reflects the profitability of invested 
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capital unit. The economic indicators of this 

economic analysis are summarized in Table 

4-1. 

The NPV obtained is significantly greater than 

0, the payback time is less than 8 years, the IRR 

is significantly higher than the refresh rate 

considered (10,5%) and PI is greater than 1. All 

these indicators prove the profitability of the 

project. 

Table 4-1 – Financial indicators 
 

Financial Indicator Value 

NPV 4 327 597 € 

PBP 12,4 meses 

IRR 107,5% 

PI 4,55 

4.4 Sensitivity Analysis 

Sensitivity analysis facilitates us to assess the 

economic risks. The analysis was done by 

calculating financial indicators NPV, PBP and 

IRR for different possible changes in investment 

cost, extraction process profit, residual oil 

content in meal, ratio oil price vs meal price, 

capacity and oil content in rapeseed supposed 

circumstances, see Figure 4-2.  

It was considered a maximum negative 

variation of -100% in capacity relates to the non-

use of increased capacity of rapeseed 

processing.  

It is possible to conclude that all of the variations 

considered, in the greatest impact parameters, 

always lead to a profitable project. 

 

 

 

Figure 4-2 –Sensitivity analysis of economic indicators 

5 Conclusion 

Seeking for efficiency and optimization of 

oilseed extraction processes, this dissertation 

aimed to study a technological revamping of the 

rapeseed oil extraction process at Iberol, SA. 

Starting from the current scenario of a screw 

press and expander it was developed an 

economic and technical evaluation of a future 

scenario with two screw presses. 

It was developed an energy and mass balance 

for both oilseed extraction processes – soybean 

and rapeseed, with the aim of identify process 

bottlenecks to the increase of 25% in rapeseed 

processing capacity as well as an increase of 

50% in the amount of pressed oil extracted. 

The budgets of equipment were considered, the 

specifications developed for the mechanical 

and electrical installation, metallic and civil 

structures, modification in pipes and conduits 

and development of software and hardware. 

The specifications developed by having a 
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preliminary character were sent to the suppliers 

involved in the installation of the first screw 

press for a cost estimate. 

The developed economic analysis, with 8 years 

of useful life of the project resulted in the 

following economic indicators NPV 4 327 597€, 

an IRR of 107,5% and a payback of about 12,4 

months. The sensitivity analysis revealed that 

the project is always economically viable. 

Following this work, it would be appropriate to 

test the capacity of the equipment to reach the 

desired operating conditions for the new seed 

flow processing.  Some operating conditions 

must be ensured to warranty the expected 

extraction yield. For example, the temperature 

reached in conditioners and drying and cooling 

of the meal immediately prior to the solvent 

extraction.   

Regarding the conveyors, they should be tested 

in practice to ensure their real occupancy and 

capacity, the theoretical design involves several 

correction factors that are related to the 

properties of materials transported and 

materials of the own equipment. The conveyors 

already have some wear, which leads to higher 

frictional forces which impose resistance to the 

passage of materials and require the 

consumption of more energy. So that the 

developed theoretical evaluation should be 

complemented with a practical assessment. 
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