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Abstract; Static box method and shunt method are two important methods for evaluating the performance of PM, ;/PM; cutters in
domestic metrology institutions, but the differences in evaluation results between these two methods have not been reported and
given sufficient attention. Through the evaluation of a cyclone PM, ; cutter, the D, ( the particle aerodynamic diameter
corresponding to a 50% collection efficiency) obtained by the two methods was 2.38 pwm and 2.31 pm respectively, showing
obvious difference. To eliminate the effects of particle adsorption in the pipeline and measurement errors from the aerosol particle
size spectrometer on the experimental results, a split-flow tube accessory was installed in the static chamber. This allowed the
static chamber method to be quickly and easily switched to the split-flow method. Subsequently, the same PM, ; cutter was
reevaluated , yielding a Dy, of 2. 40 pm,while the D, obtained using the static chamber method was 2. 38 wm , the difference was
not obvious. The D, values of 1. 02 wm and 1. 01 pwm for a cyclone PM, cutter were evaluated by using the static box method and
shunt method, and the results were basically consistent. Utilizing this rapid and simple switching device, evaluations were
conducted on another domestic PM, , cutter and a BGI PM, cutter using both the static box method and the shunt method. The
resulting D ,, values were 2. 43 wm and 2.44 pm,and 1.02 pm and 1. 01 wm respectively,indicating that the evaluation results
from the two methods were virtually identical. The research showed that the static box method and the shunt method should have
the same evaluation results for the same cyclone cutter. If there is any difference, it may be caused by the difference of pipeline
structure and particle size spectrometer of different detection devices.
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Fig.1 Structure diagram of evaluation
devices based on static box

method and shunt method
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Fig.2 Installation diagram of the Y-shaped

distribution pipe in the static chamber
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Fig.3 Comparison of PM, , cutter

evaluation results based on two methods
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Table 1 Performance parameters of PM,

cutter evaluated by two methods
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Table 2 The relative standard deviation of the capture
efficiency obtained by the two methods
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Fig.4 Comparison of PM, ; cutter capture efficiency curve

before and after Y-type shunt line was configured
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Table 3 Evaluation results of PM, ; cutter capture efficiency curve before
and after Y-shaped shunt line was configured
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0, (D,50/Dgy) 1.19 1.19
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Table 4 The relative standard deviation of the capture efficiency of PM, ; cutter obtained before
and after Y-shaped shunt line was configured
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Table 5 Performance parameters of PM,
cutter evaluated by two methods
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Table 6 The relative standard deviation of the capture
efficiency of PM, cutter obtained before and
after Y-shaped shunt line was configured
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