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An Automated Filter Tester Based on an Electrostatic Particle Counter for

Testing the Particle Filtration Efficiency of Surgical Masks and N95 Masks
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Abstract
The aim of this study is to develop and evaluate an automated filter tester based on an electrostatic counter for determining

penetration or filter efficiency and pressure drop of surgical masks and N95 masks. The prototype of the automated filter tester was
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built based on the TIS 2424-2562 and TIS 2480-2562 standards and experimentally tested. The developed filter tester consisted of
an aerosol atomizer, an air heater, a filtered air supply, an aerosol neutralizer, a mixing chamber, a heater, a filter holder, a pressure
transducer, a diffusion dryer, an electrostatic particle counter, a mass flow meter and controller and a vacuum pump. In the developed
filter tester, PSL and NaCl particles could be generated with number concentration ranging from about 1 to 20,000 panicles/cm3.
The developed filter tester was designed to operate at a test aerosol flow rate of about 5 to 100 L/min with particle filtration efficiency
up t0 99.999%. In this study, the particle filtration efficiency from the developed filter tester was compared with that obtained from
the light scattering particle counting filter tester and good agreement was found from the comparison, the difference in the filtration
efficiency of 0.1 pm PSL particles and 0.264 um NaCl particles between the developed filter tester and the scattering particle
counting filter tester was approximately 0.35% and -0.47%, respectively. It was shown that the developed prototype can be used in
the automated filter tester and testing of a prototype of the automated filter tester showed promising results for determining

penetration or filtration efficiency of particles and pressure drop of surgical masks and N95 masks.
Keywords: COVID-19, Filter Tester, Filtration Efficiency, Surgical Mask, Respirator
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