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The amount of pollution in the air is growing daily. There is a need to characterize the pollutants and determine their effect on the environment and human health.  This requires instruments for effective measurement of pollutant characteristics as a function of time and location.  As a part of this project, the design of a new instrument for nanoparticle chemical composition called the Aerosol Hydrocarbon Detector (AHD) is being tested.  


There are several existing instruments for aerosol particle chemical characterization.  These instruments typically are used for measurement of particles greater than 100 nm in diameter and are expensive.  For nanoparticles, instruments such as the Nano-MOUDI (MSP Inc. MN) provide the capability of particle collection for off-line analysis, but these instruments have high operation cost and do not afford real-time data acquisition.  A new instrument called the AHD (Aerosol Hydrocarbon Detector), has been designed for size-segregated collection of particles onto a number of plates.  The plates are connected with miniature heaters, which can be used to desorb the volatile species from particles are a specified time.  The desorbed gases are then detected by compact sensors.  

The AHD has four different chambers. The first is for even distribution of the aerosol particles in the sample flow. The second chamber contains the ESP (electro static precipitator) channels. The ESP sends particles through one small channel by grounding the plates around the main channel and sending a high voltage to the other plates so all particles, except ones passing through the main channel, are captured. The third chamber contains six collection plates along the bottom and one large plate across the top. The large top plate has a high voltage so that the particles may fall onto the six collection plates. From this the particles are sorted by size, having a range of different sizes on each collection plate. After the desired particles are captured each plate is heated individually so that the particles would evaporate and continue to the fourth chamber where the evaporated particles are captured and sent to a sensor to be counted. 


After the AHD was initially built, it needed to be tested for circuitry, leaks, and operational needs. The circuitry was tested for connections between grounded plates and connection between high voltage plates. Cables were made special for giving power to the device and reading measurements of the controllers. Minco controllers used to control the heat were tested and make more user friendly. To protect the device and safety reason a thermostat is planned to be connected to the main voltage supply if the controllers lose track of the heaters. 


The voltage needed to allow particles to flow only through one channel of the ESP will be found by increasing the voltage on a similar ESP, set up to not allow particles threw any channel, until no particles are found coming through. The voltage is not able to exceed 200V for caution of sparks because of the geometry of the ESP. The voltage needed for the top plate in the third chamber to evenly distribute the particles over the six plates will also be found by simulations along with trial and error. The temperature needed to evaporate the particles will be found by research and simulations. 


After testing for accuracy and operational needs, the AHD will be tested in the laboratory using carbon and sulfate particles.  Final tests will involve combustion aerosol and will be performed at Clarkson and the NYSDEC test facility.
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