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A facility for investigating the thermal and electrical properties of a thermoelectric generator in a close to reality environment has been constructed at DLR, capable of determining quanti​ties such as output power and efficiency, output voltage and current, inner resistance, and overall thermal conductance. A ceramic heater plate with small heat capacity encapsulated by efficient thermal damming allows for fast temperature variations and measurements under vacuum or inert gas, but also in oxidising atmosphere. The heat flow through the generator is measured via the temperature gradient in a reference block at the hot side made of ceramics (measurement under air) or Molybdenum (measure​ment under vacuum). The heat flux at the cold side is measured by a commercial heat flux meter. This redundant measurement provides a sensitive indicator for systematic errors caused by incomplete thermal shielding which would lead to thermal bypasses. Highly porous mineral material is used for thermal damming of the heater plate and the sample. Thus thermal losses are kept low which results in reduced errors of the measurement.

The electrical output power is varied by connecting the generator to various load resistors to identify the case of maximum output (matched load). Due to the con​siderable influence of the Peltier heat onto the thermal state of the sample long periods for thermal balancing have to be implemented before data recording not only after every tem​perature change of the heater plate but also after each switching of the load resistor which is altering the generator current.

Comparison with measuring results from a similar apparatus at another institution gives evidence for good measuring accuracy. The relative error of the resulting parameters is in the range of 5%. The testing facility is fully computer-con​trolled allowing for automated para​meter setting and data acquisition, making measurements comfortable, reliable and less time-consuming.
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