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			Abstrakt

			
				An array consisting of four commercial gas sensors with target 
 specifications for hydrocarbons, ammonia, alcohol, explosive gases has 
 been constructed and tested. The sensors in the array operate in the 
 dynamic mode upon the temperature modulation from 350°C to 500°C. Changes 
 in the sensor operating temperature lead to distinct resistance responses 
 affected by the gas type, its concentration and the humidity level. The 
 measurements are performed upon various hydrogen (17-3000 ppm), methane 
 (167-3000 ppm) and propane (167-3000 ppm) concentrations at relative 
 humidity levels of 0-75%RH. The measured dynamic response signals are 
 further processed with the Discrete Fourier Transform. Absolute values of 
 the dc component and the first five harmonics of each sensor are analysed 
 by a feed-forward back-propagation neural network. The ultimate aim of 
 this research is to achieve a reliable hydrogen detection despite an 
 interference of the humidity and residual gases.
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				As it contains elements of complete digital impedance meter, the AD5933 
 integrated circuit is an interesting solution for impedance measurements. 
 However, its use for measurements in a wide range of impedances and 
 frequencies requires an additional digital and analogue circuitry. This 
 paper presents the design and performance of a simple impedance meter 
 based on the AD5933 IC. Apart from the AD5933 IC it consists of a clock 
 generator with a programmable prescaler, a novel DC offset canceller for 
 the excitation signal based on peak detectors and a current to voltage 
 converter with switchable conversion ratios. The authors proposed a simple 
 method for choosing the measurement frequency to minimalize errors 
 resulting from the spectral leakage and distortion caused by a lack of an 
 anti-aliasing filter in the DDS generator. Additionally, a novel method 
 for the AD5933 IC calibration was proposed. It consists in a mathematical 
 compensation of the systematic error occurring in the argument of the 
 value returned from the AD5933 IC as a result. The performance of the 
 whole system is demonstrated in an exemplary measurement.
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			Abstrakt

			
				Ambient concentrations of CO, as well as NOx and O3, were measured as a 
 part of the PARADE campaign conducted at the Taunus Observatory on the 
 summit of the Kleiner Feldberg between the 8th of August and 9th of 
 September 2011. These measurements were made in an effort to provide 
 insight into the characteristics of the effects of both biogenic and 
 anthropogenic emissions on atmospheric chemistry in the rural 
 south-western German environment. The overall average CO concentration was 
 found to be 100.3±18.1 ppbv (within the range of 71 to 180 ppbv), 
 determined from 10-min averages during the summer season. The background 
 CO concentration was estimated to be ~90 ppbv. CO and NOx showed bimodal 
 diurnal variations with peaks in the late morning (10:00-12:00 UTC) and in 
 the late afternoon (17:00-20:00 UTC). Strong correlations between CO and 
 NOx indicated that vehicular emission was the major contributor to the 
 notable CO plumes observed at the sampling site. Both local meteorology 
 and backward trajectory analyses suggest that CO plumes were associated 
 with anthropogenically polluted air masses transferred by an advection to 
 the site from densely populated city sites. Furthermore, a good linear 
 correlation of R2 = 0.54 between CO and O3 (∆O3/∆CO=0.560±0.016 ppbv/ppbv) 
 was observed, in good agreement with previous observations
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				To reduce the influence of the static unbalance on an infrared missile 
 guidance system, a new static unbalance measure system for the gimbals 
 axes has been developed. Considering the coupling effects caused by a mass 
 eccentricity, the static balance condition and measure sequence for each 
 gimbal axis are obtained. A novel static unbalance test approach is 
 proposed after analyzing the dynamic model of the measured gimbal axis. 
 This approach is to drive the measured gimbal axis to do sinusoidal 
 reciprocating motion in a small angle and collect its drive currents in 
 real time. Then the static unbalance of the measured gimbal axis can be 
 obtained by the current multi-cycle integration. Also a measuring system 
 using the proposed approach has been developed. A balanced simulator is 
 used to verify the proposed approach by the load and repeatability tests. 
 The results show the proposed approach enhances the efficiency of the 
 static unbalance measurement, and the developed measuring system is able 
 to achieve a high precision with a greater stability.
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				The paper presents a technique for measuring membrane displacements with 
 one motionless camera. The method consists in measuring the distance to an 
 object based on one image obtained from a motionless camera with a 
 fixed-focus lens. The essence of the proposed measurement technique is to 
 determine changes of the distance between a membrane and a video camera 
 based on analysis of changes in the focus view of a marker placed on the 
 membrane plane. It is proven that the used technique allows to monitor the 
 frequency and amplitude of the membrane vibration. The tests were 
 performed for the oscillation frequency in the range from 0.5 Hz to 6 Hz 
 and deviations from the neutral position in the range of ±3 mm.
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				This paper presents a new test method able to infer - in periods of less 
 than 7 seconds - the refrigeration capacity of a compressor used in 
 thermal machines, which represents a time reduction of approximately 
 99.95% related to the standardized traditional methods. The method was 
 developed aiming at its application on compressor manufacture lines and on 
 100% of the units produced. Artificial neural networks (ANNs) were used to 
 establish a model able to infer the refrigeration capacity based on the 
 data collected directly on the production line. The proposed method does 
 not make use of refrigeration systems and also does not require using the 
 compressor oil.
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				This paper deals with the amplitude estimation in the frequency domain of 
 low-level sine waves, i.e. sine waves spanning a small number of 
 quantization steps of an analog-to-digital converter. This is a quite 
 common condition for high-speed low-resolution converters. A digitized 
 sine wave is transformed into the frequency domain through the discrete 
 Fourier transform. The error in the amplitude estimate is treated as a 
 random variable since the offset and the phase of the sine wave are 
 usually unknown. Therefore, the estimate is characterized by its standard 
 deviation. The proposed model evaluates properly such a standard deviation 
 by treating the quantization with a Fourier series approach. On the other 
 hand, it is shown that the conventional noise model of quantization would 
 lead to a large underestimation of the error standard deviation. The 
 effects of measurement parameters, such as the number of samples and a 
 kind of the time window, are also investigated. Finally, a threshold for 
 the additive noise is provided as the boundary for validity of the two 
 quantization models
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				The vapour pressure of most explosives is very low. Therefore, the 
 explosive trace detection is very difficult. To overcome the problem, 
 concentration units can be applied. At the Institute of Optoelectronics 
 MUT, an explosive vapour concentration and decomposition unit to operate 
 with an optoelectronic sensor of nitrogen dioxide has been developed. This 
 unit provides an adsorption of explosive vapours from the analysed air and 
 then their thermal decomposition. The thermal decomposition is mainly a 
 chemical reaction, which consists in breaking up compounds into two or 
 more simple compounds or elements. During the heating process most 
 explosive particles, based on nitro aromatics and alkyl nitrate, release 
 NO2 molecules and other products of pyrolysis. In this paper, the most 
 common methods for the NO2 detection were presented. Also, an application 
 of the concentration and decomposition unit in the NO2 optoelectronic 
 sensor has been discussed.
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			Abstrakt

			
				A sensing system utilizing a standard optical fiber as a distributed 
 sensor for the detection and localization of mechanical vibrations is 
 presented. Vibrations can be caused by various external factors, like 
 moving people, cars, trains, and other objects producing mechanical 
 vibrations that are sensed by a fiber. In our laboratory we have designed 
 a sensing system based on the Φ-OTDR (phase sensitive Optical Time Domain 
 Reflectometry) using an extremely narrow laser and EDFAs.
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			Abstrakt

			
				The paper presents a study of the performance of some selected UV 
 detectors. Unlike many similar works, the obtained data refer to 
 commercial photodiodes (not only to detector materials). The main task of 
 the research was to determine the influence of the operating temperature 
 and annealing on the detector spectral responsiveness. A comparison of the 
 results obtained for the photodiodes made of GaN and SiC was also 
 performed. Although both kinds of detectors can work at high temperatures 
 for a long time, some modification of their properties was observed. 
 However, for GaN and SiC photodiodes, this modification has a 
 substantially different nature. It is very important for some 
 applications, e.g. fire alarms and a military equipment.
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			Abstrakt

			
				The aim of this study was to assess the innovation risk for an additive 
 manufacturing process. The analysis was based on the results of static 
 tensile tests obtained for specimens made of photocured resin. The 
 assessment involved analyzing the measurement uncertainty by applying the 
 FMEA method. The structure of the causes and effects of the discrepancies 
 was illustrated using the Ishikawa diagram. The risk priority numbers were 
 calculated. The uncertainty of the tensile test measurement was determined 
 for three printing orientations. The results suggest that the material 
 used to fabricate the tensile specimens shows clear anisotropy of the 
 properties in relation to the printing direction.
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			Abstrakt

			
				Photovoltaic (PV) power optimizers are introduced in PV systems to improve 
 their energetic productivity in presence of mismatching phenomena and not 
 uniform operating conditions. Commercially available converters are 
 characterized by different DC-DC topologies. A promising one is the boost 
 topology with its different versions. It is characterized by its circuital 
 simplicity, few devices and high efficiency values - necessary features 
 for a Distributed Maximum Power Point Tracking (DMPPT) converter. PV power 
 optimizer designs represent a challenging task since they operate in 
 continuously changing operating conditions which strongly influence 
 electronic component properties and thus the performance of complete 
 converters. An aspect to carefully analyze in such applications is the 
 thermal factor. In this paper, a necessity to have a suitable temperature 
 monitoring system to avoid dangerous conditions is underlined In addition, 
 another important requirement for a PV power optimizer is its reliability, 
 since it can suggest a useful information on its diagnostic aspects, 
 maintenance and investments. In fact, a reliable device requires less 
 maintenance services, also improving the economic aspect. The evaluation 
 of the electronic system reliability can be carried out using different 
 reliability prediction models. In this paper, reliability indices, such as 
 the Mean Time Between Failure (MTBF) or the Failure Rate of a Diode 
 Rectification (DR) boost, are calculated using the evaluation of the 
 Military Handbook 217F and Siemens SN29500 prediction models. With the 
 reliability prediction results it has been possible to identify the most 
 critical components of a DMPPT converter and a measurement setup has been 
 developed in order to monitor the component stress level on the 
 temperature, power, voltage, current, and energy in the DMPPT design phase 
 avoiding the occurrence of a failure that might decrease the service life 
 of the equipment.
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			Abstrakt

			
				BC (Black Carbon), which can be found in the atmosphere, is characterized 
 by a large value of the imaginary part of the complex refractive index 
 and, therefore, might have an impact on the global warming effect. To 
 study the interaction of BC with light often computer simulations are 
 used. One of the methods, which are capable of performing light scattering 
 simulations by any shape, is DDA (Discrete Dipole Approximation). In this 
 work its accuracy was estimated in respect to BC structures using the 
 latest stable version of the ADDA (vr. 1.2) algorithm. As the reference 
 algorithm the GMM (Generalized Multiparticle Mie-Solution) code was used. 
 The study shows that the number of volume elements (dipoles) is the main 
 parameter that defines the quality of results. However, they can be 
 improved by a proper polarizability expression. The most accurate, and 
 least time consuming, simulations were observed for IGT_SO. When an 
 aggregate consists of particles composed of ca. 750 volume elements 
 (dipoles), the averaged relative extinction error should not exceed ca. 
 4.5%.
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			Abstrakt

			
				An active beam-pointing stabilization system has been developed for a 
 high-power KrF laser system to eliminate the long-term drift of the 
 directional change of the beam in order to have a stable focusing to a 
 high intensity. The control of the beam direction was achieved by a 
 motor-driven mirror activated by an electric signal obtained by monitoring 
 the position of the focus of the output beam. Instead of large sized 
 UV-sensitive position sensitive detectors a simple arrangement with 
 scatter plates and photodiodes are used to measure the directionality of 
 the beam. After the beam stabilization the long-term residual deviation of 
 the laser shots is ~14 μrad, which is comparable to the shot-to-shot 
 variation of the beam (~12 μrad). This deviation is small enough to keep 
 the focal spot size in a micrometer range when tightly focusing the beam 
 using off-axis parabolic mirrors.
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