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ADVANCED DISSECTABLE AND CONFIGURABLE ELECTRICAL MACHINES

Tender Specifications
AEL-EMT-KIT consists of:

    a) AEL-EMT-KIT/B. Base Unit and common modules.

                                            Kits:

    b) AEL-EMT-KIT/AS. AC Asynchronous Induction Motors.

    c) AEL-EMT-KIT/DC. DC Motors/Generators.

    d) AEL-EMT-KIT/SMG. AC Synchronous Motors / Generators.

    e) AEL-EMT-KIT/MPP. Stepper Motor.

    f) Recommended Accessories.

    a) AEL-EMT-KIT/B. Base Unit and common modules.
        It includes:

            • EMT-KIT/B. Base Unit:

                It is formed by:

                    -Frame.

                    -Support ring.

                    -Bearings.

                    -Shaft.

                    -Axle bearings.

                    -Other parts.

            • EME/B. Electrical Machines Unit (Basic option).

            • BRLA. Compass to observe the rotating magnetic field.

            • TECNEL/TM. Optical Speed Meter.

                This meter is used to measure the rotation speed of electrical machines.
        Recommended accessory:

            • MUAD. Electric Power Data Acquisition System.

                It allows to monitor the waves shape of currents and voltages of electrical machines.
    b) AEL-EMT-KIT/AS. AC Asynchronous Induction Motors.
        It includes:

            • Squirrel cage rotor.

                This element consists of a set of circular ferromagnetic sheets that make up the rotor of the induction machine. The squirrel cage, where electrical currents are induced, is inside.

            • Crosspiece.

                Ferromagnetic element designed to distribute the magnetic fields of the machine stator in areas of minor reluctance, being able to simulate the behavior of an industrial reluctance motor.

            • Stator.

                Slotted mechanical ferromagnetic element. Its aim is to hold the stator windings of the squirrel cage induction motor.

            • Induction coils.

                These coils generate the rotating magnetic field of the three-phase induction motor, which can be configured to generate 2 or 4 poles.

        Required modules:

            • N-VVCA/M. AC Motor Speed Controller.

        Recommended modules:

            Measurement modules:

                • N-MED22. AC Voltmeter (0-400 Vac).

                • N-MED10. AC Ammeter (0-5 A).

                • N-MED26. Frequency meter.

        Recommended accessory:

            • EAL. Network Analyzer Unit.

                This unit is used to perform analyses and measurements of the loads electrical parameters: Voltages, Currents, Active Power, Reactive Power, Apparent Power, Power Factor, and Frequency.

    c) AEL-EMT-KIT/DC. DC Motors/Generators.

        This kit will be able to work in two different modes:

            As a generator: the AEL-EMT-KIT/DC includes a drive motor or main energy source to work as a generator. It will make the DC generator turn to a velocity specified by the user.

            The excitation current of the generator can be controlled by a DC variable power supply or depending on the DC generator configuration (independent, in series, shunt, and compound), it can be auto-excited without the need of a DC variable source.

            As a motor: to work as a motor, the user can control field and excitation currents depending on the configuration (independent, series, shunt and compound). Thus, apart from assembling the machine, both the velocity and torque of the machine can be controlled.

        It includes:

            • Rotor.

                This element consists of a set of ferromagnetic pieces that constitute the rotor of the two-pole synchronous generator. Such poles consist of sheets to reduce the parasitic currents of the machine.

            • Commutator with segments.

                It is an essential element in this type of DC motors/generators DC, since its function is to transform the DC current it receives from the rotor winding into AC current. The user can control the current of the machine armature with a variable voltage supply (N-VVCC/M. DC Motor Speed Controller).
            • Poles and interpoles.

                Ferromagnetic pieces located in the stator of the machine to generate the inductive magnetic field.

            • Field winding.

                These windings generate the magnetic field of the DC motor. It includes a main winding and interpoles.

            • Drive motor.

                When the AEL-EMT-KIT/DC works as a generator, a prime mover will make the DC machine rotate. The prime mover is controlled through a frequency variator that will allow the user to determine the turning rate of the generator.

        Required modules:

            • N-VVCA/M. AC Motor Speed Controller.

            • N-VVCC/M. DC Motor Speed Controller. (2 units)

            • N-REV. Variable Resistor. (2 units)

        Recommended modules:

            Measurement modules:

                • N-MED17. DC Voltmeter (0-200 V). (2 units)

                • N-MED05. DC Ammeter (0-1.5 A). (2 units)

            Load module:

                • N-REF. Resistor Load with commutator.

    d) AEL-EMT-KIT/SMG. AC Synchronous Motors / Generators.

        It includes:

            • Rotor.

                This element consists of a set of ferromagnetic pieces that constitute the rotor of the two-pole synchronous generator. Such poles consist of sheets to reduce the parasitic currents of the machine.

            • Slip ring.

                The slip rings collector is an essential element in this type of synchronous generators, since its function is to excite the rotor of the machine by injecting a DC current. The user can control the excitation level of the machine through a variable voltage source (N-VVCC/M. DC Motor Speed Controlled).

            • Stator.

                Slotted mechanical ferromagnetic element. Its aim is to hold the stator windings of the squirrel cage induction motor.

            • Stator coils.

                These coils generate the electrical energy generated by the generator. 12 induction coils are configured in such a way that the result is a two pairs of poles generator.

            • Induction coils.

                These coils generate the rotating magnetic field of the synchronous generator. 4 induction coils are configured to generate two pairs of magnetic poles that will induce the three-phase currents on the stator of the machine.

            • Drive motor.

                Squirrel cage induction motor used to move the synchronous motor. This motor will enable to control the turning speed and mechanical power supplied to the synchronous generator.

        Required modules:

            • N-VVCA/M. AC Motor Speed Controller.

            • N-VVCC/M. DC Motor Speed Controller.

        Recommended modules:

            Measurement modules:

                • N-MED22. AC Voltmeter (0-400 Vac).

                • N-MED10. AC Ammeter (0-5 A).

                • N-MED26. Frequency meter.

                • N-MED17. DC Voltmeter (0-200 V).

                • N-MED05. DC Ammeter (0-1.5 A).

            Load modules:

                • N-REFT300. 300 Ohms Three-phase Fixed Resistor Module.

                • N-CONT. Three-phase Variable Capacitor Load with commutator.

    e) AEL-EMT-KIT/MPP. Stepper Motor.
        It includes:

            • Crosspiece.

                This element includes a set of ferromagnetic pieces that make up the rotor of the DC motor.

            • Poles.

                6 inductive poles geometrically located opposite each other to set a rotating magnetic field.

        Required modules:

            • N-VVCC/M. DC Motor Speed Controller.

            • N-VVPP. Stepper Motor Controller. (manual and automatic control).

    f) Recommended Accessories.

        Optionally the AEL-EMT-KIT can be acquired with one of the following workbenches:

            • AEL-WBR. Electrical Workbench (Rack).

            • AEL-WBMG. Electrical Workbench (Mobile Big).

            • AEL-WBMP. Electrical Workbench (Mobile Small).

-Dimensions: 1500 x 500 x 400 mm. approx. (59.05 x 19.68 x 15.74 inches approx.)   -Weight: 40 Kg. approx. (88.18 pounds approx.).
EXERCISES AND PRACTICAL POSSIBILITIES
Some practical possiblities:

AEL-EMT-KIT/AS. AC Asynchronous Induction Motors:

1.-  Recognition of the mechanical parts of a three-phase induction motor of squirrel cage.

2.-  Construction of a three-phase induction motor of squirrel cage (2 pole), step by step.

3.-  Construction of a three-phase induction motor of squirrel cage (4 pole), step by step.

4.-  Measurement of the starting and running currents.

5.-  Complete wiring of the stator wounds according to the electrical machines theory.

AEL-EMT-KIT/DC. DC Motors/Generators:

6.-  Recognition of the mechanical parts of DC motors/generators .

7.-  Construction of a DC shunt motor (with and without interpoles).

8.-  Construction of a DC series motor (with and without interpoles).

9.-  Construction of a DC compound motor (with and without interpoles).

10.-Construction of a DC shunt generator (with and without interpoles).

11.-Construction of a DC series generator (with and without interpoles).

12.-Construction of a DC compound generator (with and without interpoles).

13.-Construction of a DC separately excited generator (with and without interpoles).

14.-Complete wiring of all DC motors / generators according to theory.

AEL-EMT-KIT/SMG. AC Synchronous Motors / Generators:

15.-Recognition of the mechanical parts of synchronous motors/generators.

16.-Construction of a three-phase AC synchronous motor (2 pole).

17.-Construction of a three-phase AC synchronous generator (4 pole).

18.-Measurement of the current excitation.

19.-Measurement of the voltage generation in function of the speed of the generator.

20.-Measurement of the voltage generation in function of the current excitation.

AEL-EMT-KIT/MPP. Stepper Motor:

21.-Construction of a stepper motor.

22.-Speed control of the stepper motor.
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