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Design and Simulation Study on Inserted Ultrasonic Chemical Reactor
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(1. North China University of Technology College of Mechanical and Material Engineering, Beijing 100144, China;
2. Beijing Institute of Graphic Communication Department of Mechanics, Beijing 102600, China)

Abstract; The rapidity and accuracy of water quality multi parameter detection had been realized by using the
water sample digestion technology with the help of ultrasonic. The acoustic chemical reactor has played a key role in
the ultrasonic digestion. The main factors that influence the energy propagation of ultrasonic wave are structure and
geometry of the reactor from the theoretical analysis. A kind of reactor with inserting a solid horn is designed by u-
sing ANSYS software. The sound field simulation analysis of the proposed inserted chemical reactor has been carried
out by using MATLAB software. The results show that the inserted chemical reactor has the advantages of reducing
energy loss and improving propagation efficiency compared with the tank chemical reactor. The experimental results
show that the chemical oxygen demand(COD) of standard potassium acid phthalate(KHP) solution that measured
with rapid detection method based on the insertion type chemical reactor are very close to those measured with the
national standard method. The inserted chemical reactor has an accuracy of —9. 2% ~4. 4% ,better measurement re-
peatability and shorter cycle. It is more suitable for water quality online detection.
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