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PILOT PLANT FOR CONCENTRATED JUICE PRODUCTION

TENDER SPECIFICATIONS (for main items)
1 FR00/JC Pilot Plant:

All components are made of food grade materials. 

Real units used in the fruit products industry. 

Possibility to produce concentrated juice from different types of fruits.

Plant composed of 9 units, being able to study two alternatives for pressing, pasteurization and packaging. 

Units with easy access for easy cleaning. 

All units are mounted on wheels for easy transport. 

Independent control of each unit.

Sensors and actuators that allow the study and understanding of the different processes of the fruit industry.

Modular layout to allow adaptation to different areas.

WMFV. Washing Machine for Fruit and Vegetables.

Capacity: 

    200 l. 

    12 kg approx, depending on products and time of exposure. 

Total tank capacity: 230 l.

Air blower system inside that creates bubbles inside the tank.

With plastic basket.

With wheels for easy movement.

Suitable for large fruits, such as melon or watermelo. 

Electrical supply: single-phase 200 VAC – 240 VAC/50 Hz or 110 VAC – 127 VAC/60 Hz.

Weight: 80 Kg approx. 

FPCR. Fruit Pitting and Crushing Unit.

Ideal for pitting and extracting the pulp from pits fruits. 

It allows to obtain a pit-free puree. 

Capacity up to 500 kg/h approx. 

Power: 3.3 kW. 

Connection 400V 50Hz (3 phases).

Amperage: 16 A.

Material: 14301 / AISI 304.

Puree pump connection: DN 65 AG.

Puree discharge height: 382 mm.

Pit discharge height: 382 mm. 

Suitable for pitted fruits, berries and similar fruits. 

Filter-drum: 5 mm.

Dimensions: Length x Width x Height: 1190 x 820 x 1250 mm.

Loading height: 1250 mm.

Weight: 107 kg.

Note: The plant includes SPLE or HPLE unit, so that manual or automatic pressing can be studied.

SPLE. Sheet Press for Liquid Products Extraction.

Set of baskets in strong and durable wood, standard size (500 x 500 mm approx) for higher production capacity.

Includes polyester filter cloths (900 x 900 mm approx) for efficient filtration and optimum performance. 

Juice recovery vessel made of food grade stainless steel, with a strategically placed drainage hole for quick and easy juice extraction.

Manual hydraulic screw with a capacity of approximately 5 tons, designed for easy and efficient operation, ensuring uniform and controlled pressure during the pressing process.

Storage tank for juice. Features: 

    Rectangular shape.

    Material: PE.

    Capacity: 65 l approx. 

    Stainless steel grid to prevent residue accumulation and facilitate cleaning of the unit, ensuring the quality and hygiene of the final product.

Compact and efficient design for practical and convenient use in any fruit juice production environment.

HPLE. Hydraulic Press for Liquid Product Extraction.

Total pressure: 350 atm.

Total power: 0.75 kW.

Version available with removable cage or on trolley.

Single-phase or three-phase electric motor.

Stainless steel or wood cage:

    Capacity: 130 l.

    Dimensions: 500 x 650 mm.

Hydraulic piston: 

    Diameter: 700 mm. 

    Double-acting chrome-plated.
Reception vessel in stainless steel.

Hydraulic oil.

Pressure manometer and automatic pressure adjustment. 

Overall dimensions: 900 x 100 x 175 mm.

PJCM. Pulp and Juice Centrifugal Machine for Juices and Agri-food Products.

Centrifugal separator for solids such as fruit pulp.  

High separation efficiency and high solids handling capacity.

No loss of aromas and no overheating of the feed.

Easy to operate and maintain.

Liquid separation by automatic discharge. 

Easy separation of the heavy phase by extraction of solids retained in the filter.

Main elements made of 304 stainless steel suitable for use with foodstuffs. 

Elements in contact with the product (seals...) are manufactured in food grade qualities. 

System designed for easy cleaning. 

Revolutions up to 1600 rpm approx. 

Drum volume: 20 l.

Drum diameter: 450 mm.

Maximum load capacity: 25 kg.

Power: 1.5 kw

Dimension: 980 x 720 x 630 mm approx. 

Weight: 200 kg approx.

SFAF. Sheet Filter for Agri-food Liquid Products.

Includes bucket to collect the liquid before filtering, in addition to the filter and pump for agri-food products. 

Material: stainless steel AISI 304. 

Single-phase power supply. 

Power: 0.55 kW. 

Production: 50 l/h. 

Capacity: 25 l/h. 

Weight: 50 Kg.

ECAL/CTS. Computer Controlled and Touch Screen Evaporator for Concentrating Agri-food Liquid Products. 

Evaporator with maximum concentration power. 

Dismountable main parts of the unit (such as boiler). 

Automatic distillate discharge. 

Automatic concentrate discharge. 

Capable of reaching dry residue. 

External heat supply. This arrangement facilitates the cleaning and emptying of the evaporation boiler. 

In case of obtaining solid residue, the extraction is manual. 

Vacuum pump included. 

Includes system with additive dosing pump. 

Includes system for treatment of foamy liquids and use of food-grade anti-foaming agent. 

Electric control panel with digital synoptic. 

Control panel and touch screen. 

Boiler, separators and main elements in stainless steel AISI 304/316 or similar. 

Support structure in AISI 304 or similar. 

Possibility of variation of working time and drying time. 

Need of infrastructures with mains water at room temperature. 

Control elements (alarms, working level, pressure and temperature sensors, among others) necessary to ensure the correct operation of the unit. 

Working capacity: 4.2 l/h approx. 

Three-phase power supply, 400 V. 

Consumption: 200 – 280 W/l approx. 

Dimensions: 1200 x 850 x 1490 mm approx. 

Weight: 180 kg approx.

Note: The plant includes AUHT/CTS or PADC unit, so that the pasteurization can be studied under different operating conditions.

AUHT/CTS. Computer Controlled and Touch Screen UHT Unit.

Anodized aluminum frame and panels made of painted steel.

The unit includes wheels to facilitate its mobility.

Main metallic elements made of stainless steel.

Diagram in the front panel with distribution of the elements similar to the real one.

Suitable for food, all pipes and components in contact with the product are made of stainless steel.

Operating conditions: 

    Temperature up to 150 °C.

    Pressure up to 5 bar.
For product preheating, heating and cooling stages, the option of a tube heat exchanger or a plate heat exchanger will be available.

To ensure that the product maintains the high temperature for a few seconds and to make sure that the microorganisms are inactivated, a holding tube is available to extend the residence time.

Finally, the unit also has an integrated product bypass system to bypass the product that has not been treated at the set temperature. Computer controlled solenoid valves are used both in this system and to perform the exchanger changeover.

Product tank: 

    Volume: 3 l.

    Level switch. 
    With drain valve.

Hot water tank: 

   Volume: 8 l.

   Level switch.

Heating/cooling system: 

    Main circuit plate heat exchanger: 

        Area: 0.032 m². 

        Maximum temperature: up to 160 °C. 

        16 plates for preheating, 16 plates for cooling, 7 plates for heating and 8 plates for additional cooling.

    Hot water circuit plate heat exchanger: 

        Area: 0.81 m².

        Temperature: up to 200 °C.

        Design pressure: 30 Pa.

        Test pressure: 45 Pa.

The necessary instrumentation is included to analyze all important process parameters: temperature, flow, level and pressure.

PADC. Computer Controlled Teaching Autonomous Pasteurization Unit.

Maximum ﬂow rate: 250 l/h.

Thermal cycle: 4°C - 75°C - 30°C.

Power: 12 kW.

Stainless steel AISI 304-316.

Centrifugal milk pump.

AISI 316 steel plate heat exchanger.

Electro-pneumatic valve for diverting pasteurized milk.

Control panel with main switch, process - cleaning switch, probes and milk and water thermostats, thermograph and pilots.

Closed heating circuit with water pump, automatic bleeder, expansion tank, and electrical resistance and safety circuit breakers.

Dimensions: 1000 x 650 x 1450 mm approx.

Weight: 95 kg approx.

Note: The plant includes EDLC or BMAF unit.

EDLC. Computer Controlled Liquid Packaging Teaching Unit.

Liquid and semi-dense products dosing machine based on dose delivery through a pneumatically-operated cylinder:

    Two cylinders with dosing nozzles with anti-drip system.

    Compressed air pressure: 6 – 8 bar.

    Dosing accuracy: ≤ 2 %.

    Dose range: 100 – 1000 ml.

    Air consumption: 370 l/min.

    Approximate production: ≤ 29 dose per minute. (*) The production will be influenced by the product, the selected dose, the configuration of the machine, etc.

Air flow regulators to modify the lowering/lifting speed of the dosing nozzles.

Air flow regulators to modify the closing/opening speed of each dosing nozzle.

Dose adjusting handle.

Air flow regulators to modify the speed of each cylinder.

Supply tank, capacity: 20 l.

Compressed air filter and regulator.

Compressed air manometer.

Eight limit switches.

Three displacement sensors.

Manual (with a pedal) or automatic operation mode.

Safety pushbutton.

Dimensions: 1200 x 450 x 900 mm approx.

Weight: 50 kg approx.

BMAF. Bottling Machine for Agroalimentary Liquid Products.

Material: AISI 304

Production: 350 l/h.

Number of jets: 4.

Jets diameter: 14 mm.

Filling capacity: 0.5 – 5 l.

Número de placas: 21.
Superficie filtrante: 0.8 m².

Dimensions: 600 x 560 x 1600 mm approx.

Tank storage capacity: 35 l.

Filter sheets. Characteristics:

    Power: 0.5 kW.

    Number of plates: 21.

    Production: 600 l/h approx.

    Pressure: 3 atm.

    Weight: 36 kg approx.

    Dimensions: 670 x 460 x 570 mm.

The internal materials and equipment of the bottling machine are resistant and suitable for use with agri-food products.

Weight: 64 Kg approx.

EDMT. Capping Machine for Agri-food Liquid Products.

Semi-automatic table-top machine of small size for capping plastic caps on different types of bottles. 

The bottle with the cap has to be placed on the support of the machine. Then the pedal is pressed and the machine lowers some rollers that press the sides of the cap, making it rotate. 

Cap diameter: 50 – 85 mm (with more sizes available).

Number of rollers: 4.

Bottle height: 50 – 260 mm approx. 

Suitable for working with agri-food products.
The complete pilot plant includes as well:
Advanced Real-Time SCADA and PID Control.

Open Control + Multicontrol + Real-Time Control.

Specialized EDIBON Control Software based on LabVIEW.

Calibration exercises, which are included, teach the user how to calibrate a sensor and the importance of checking the accuracy of the sensors before taking measurements.

Projector and/or electronic whiteboard compatibility allows the unit to be explained and demonstrated to an entire class at one time.

Capable of doing applied research, real industrial simulation, training courses, etc.

Remote operation and control by the user and remote control for EDIBON technical support, are always included.

Totally safe, utilizing 4 safety systems (Mechanical, Electrical, Electronic & Software).

Designed and manufactured under several quality standards.

This unit has been designed for future expansion and integration. A common expansion is the EDIBON Scada-Net (ESN) System which enables multiple students to simultaneously operate many units in a network.

Additional recommended elements (Not included):

For FR00/JC:

- TCAT. Temperature-Controlled Agri-food Tank.

Tank with temperature control for agri-food products. 

Cylindrical shape. 

Material: stainless steel. 

Waterproof and thermally insulated. 

Capacity: 50 l.

Working temperature: 90°C approx.

Includes a fixed speed stirrer.

Heating powers of 6 kW or higher. 

Dimensions: (diameter per height) 900 x 1600 mm approx.

Weight: 120 kg approx. 

- DMH/CTS. Computer Controlled and Touch Screen Milk Homogenizer.

Working pressure: 100 – 300 bar.

Working ﬂow rate: 50 – 300 l/h.

Pumping pistons with special coating.

Valve groups with interchangeable seats.

Highly efﬁcient homogenizing valves thanks to the design made to obtain the maximum stability / alignment of the movable element (shock head) and to the installation of an oleo-dynamic thrust unit, made to avoid any incidence of vibrations during the operation.

Sanitary execution safety valve.

Transmission with double reduction stage: pulleys and parallel shaft V-belts.

Four-pole alternating current motor.

Lubrication of internal organs in oil bath with level sight glass.

Dimensions: 540 x 440 x 810 mm approx.

Weight: 135 kg approx.

- TPAF. Transit Pump for Agri-food Products.

Coaxial pump with pulley reduction.

Rotation speed: 700 rpm.

Power: 1.86 kW.

Three-phase electric motor.

Maximum flow: 18 m³/h.

Maximum load: 16 m.

Can be supplied on static base or  on trolley.

- SSTAF. Stainless Steel Tank for Agri-food Products.

Material: Stainless steel.

Capacity: 100 l approx.

On a structure supported on swivel casters with brakes.

Inlay to facilitate connections.

Cylindrical shape. 

Dimensions: (diameter per height) 600 x 1000 mm approx. 

Resistant and suitable for storage of food and agri-food products, such as fruits, oils or other types.

- PTAF. Polyethylene Tank for Agri-food Products.

Material: PE.

Capacity: 200 l.

Supported on wheels with brakes, allowing the unit to be moved easily and comfortably.

2 Cables and Accessories, for normal operation.
3 Manuals: 

This unit is supplied with 8 manuals: Required services, Assembly and Installation, Interface and Control software, Starting-up, Safety, Maintenance, Calibration & Practices manuals.
* References 1 to 3 are always included in the minimum supply (according to choice): FR00/JC: WMFV, FPCR, SPLE or HPLE, PJCM, SFAF, ECAL/CTS, AUHT/CTS or PADC, EDLC or BMAF and EDMT + Cables and Accessories + Manuals are included in the minimum supply for enabling normal and full operation.
EXERCISES AND PRACTICAL POSSIBILITIES TO BE DONE WITH THE MAIN ITEMS
1.- Study of the complete process of concentrated fruit juice production, from fruit washing and disinfection to bottling and capping of the juice.

2.- Study of the fruit washing process.

3.- Study of the effectiveness of washing in removing dirt, pesticide residues, and microorganisms from the surface of the fruits.

4.- Study of the efficiency of the crusher and depitter in preparing the fruit for concentrated juice extraction.

5.- Study of the influence of pressing pressure on the quality of the extracted juice.

6.- Study of the influence of pressing type on the quality and characteristics of the extracted juice.

7.- Study of the influence of the enzymatic process on the quality and stability of concentrated juice.

8.- Study of the influence of the duration of the enzymatic process on the quality and stability of concentrated juice.

9.- Study of the effectiveness of centrifugation and filtration in removing solids and unwanted particles from the juice.

10.-Study of the influence of the number of filtering cycles to eliminate solid particles and clarify the juice.

11.-Determination of the optimal operating conditions for the evaporator regarding the quality (flavor, color, and texture) of concentrated juice.

12.-Study of the influence of evaporation temperature on the quality (flavor, color, and texture) of concentrated juice.

13.-Study the influence of pasteurization times to improve the quality and yield of the final product.

14.-Study the effect of pasteurization on the quality and safety of the juice, investigating different temperatures and times of thermal treatment.

15.-Introduction to the process of pasteurization with water.

16.-Introduction to the process of pasteurization with juice.

17.-Determination of the relation between the temperature of the heating water and the volume of liquid to pasteurize.

18.-Determination of the survival curve for the different bacterial floras.

19.-Determination of the threshold temperature for a constant time interval of juice heating.

20.-Determination of the necessary time to obtain a required sterility volume.

21.-Determination of the thermal reduction time curve.

22.-Study of different types of pasteurization depending on the temperature applied.

23.-Experiment with different types of containers and packaging systems to determine which one is the most suitable for concentrated juice.

Additional practical possibilities:

24.- Sensors calibration.
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