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Abstract : The performance of a set of low-cost optical components used for measuring the optical density of PM particles was evaluated

in the present study. To this end, the set of low-cost optical components was replaced with that of general optical components used

to

measure the PM optical density under identical experimental conditions. The optical densities measured from the set of general optical
components were then compared to those obtained from the set of low-cost optical components. While the optical density is measured,
another key parameter, the dimensionless extinction constant of PM particles (which is needed to optically measure the PM
concentration) was also determined in the present study. The experimental results indicate that the optical density and PM concentration
measurements performed by low-cost optical components are feasible, producing trackable variations in the OD and concentrations

compared to values obtained from the set of general optical components.
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Fig. 1. Schematic diagram of an experimental setup.
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a) image of a set of general optical components

v’

b) image of a set of low-cost optical components

Fig. 2. Images of laser and photo detector used to measure
the transmitted laser intensity ratio,
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Fig. 3. Typical transmitted laser intensity ratio measured as a
function of time,
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Fig. 4. Variations in the OD as a function of time,

Table 1. Summary of calculated average OD values and PM
concentration for each of experimental cases

Device Volume fraction Avg. OD

[ppm] [m]
Low cost device 0.49

Case 1 0.037
General device 0.47
Low cost device 0.68

Case II 0.050
General device 0.64
Low cost device 0.89

Case III 0.059
General device 0.76
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