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In this paper the basic ideas and advantages of interactive animation for lecturing will be discussed and the
e-learning system iPES (http://www.ipes.ethz.ch) developed at the ETH Zurich based on Java applets will be
introduced. The programming of Java applets for interactive animation will be described in a basic form.
Applications of iPES in the course of the development of power electronic systems in the industry will be treated
and an outlook on the continuation of the iPES project with new developments like embedding the Java applets in

PowerPoint dides will be given.
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Three-Phase Vienna Rectifier 1

Boost-Type
PEC The Vienna Rectifier 1 is a unidirectional three-phase three-switch three-level PWM rectifier (AC/DC)
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Fig. 1. Vienna Rectifier-applet of educational module
“iPES-Circuits+.” (On the iPES-webpage containing topology
with current-path animation, space vector representation,
time-behavior within mains period and time-behavior within a
switching interval. All pictures and diagrams are dynamically
coupled.)
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Fig. 2. New interactive applet of educational module
“IPES-Thermal” (Based on a numerica three-dimensional
CFD (computational fluid dynamics) thermal simulation
performed with the software ICEPAK. The applet shows how a
fan is cooling an electronics structure via thermal convection
(air flow). The fan speed can be manipulated by the user with
the mouse by dragging the red point in the airflow/temperature-
diagram (right-hand side, top).
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“ IPES-Circuit”
Fig.3: Japanese version of the educational module
“iPES-Circuits’.
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DC/DC- Buck-Converter: Start-Up with Constant Duty Cycle
Converter
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(1) Drag with the mouse the red part of the symbols for the inductor, the capacitor
|PES resistor in the power circuit applet to change their values accordingly.
{2) Drag the red dots in the time-behavior applet to change duty cycle and switchil
JAVA Web the red vertical line (time-behavior of the input valtage) to change the value of the
JAVA DC-DC “ iPES-Circuits’
WWW.java.sun.com Module
JAVA Web
JAVA
IJRE  JAVA Fig.4: DC/DC buck converter applet of educational module
JAVA “iPES-Circuits.” (Various parameters (duty cycle, switching
frequency, DC input voltage, inductance, capacitance, load
PE  JAVA resistance) can be manipulated by the user by dragging all red
marked symbols with the mouse.)
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Fig.5: Prototype of educational applet. (With the ability to be
embedded into a PowerPoint presentation. As additiona festure,
one can draw directly onto the applet with the mouse in different

colors. Move-, resizing- and zoom-capability is also available.)
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Fig.6: Prototype of the Component-Loss Estimator applet.

(The educational free version is available on the iPES-website.)
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