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3)

STATEMENTS OF ORIGINALITY

New Algorithm for Database and Control System: The cloud database and remote control
system of this thesis is a new PM measurement algorithm. Other PM detectors based on
internal data logger. This detector used Labview software for write the PM measuring data
into CSV file at the personal computer (PC) and upload data to cloud system by Dropbox
software. This PC was needed connect to internet system ( Wi- Fi, or GSM modem) for
upload the data to the cloud system automatically. This system can be real-time monitor

and remote control from anywhere by other PC or smart phone.

Two-in-One Particle Charging Section: Most unipolar chargers that use corona
discharge (especially a needle electrode type) for generating the ion charges to
aerosol particle has high concentration ion that does not stick with the ion. Some
prototypes use a conductive mesh and a driving voltage or high voltage plate for
getting an ion in to the charging zone, while some prototypes use the sheath air to
get the ion into the charging zone. (Intra and Tippayawong 2009; Kimoto et al.
2010; Intra and Tippayawong 2011; Li and Chen 2011, Qi et al. 2007; Alguacil and
Alonso 2006; Kruis and Fissan 2001; Intra et al. 2013). For the needle-cone types
of corona charger, the ion trap is needed after charging process ( Intra and
Tippayawong 2011; Intra et al. 2014). The particle charging section of this thesis
was a combination between the unipolar corona charger and the ion trap together,
which can reduce effect from the ion after the charging process (such as the net

charge distribution was charged).

Three-in-One of a PM Classifier, Faraday Cup and Electrometer: Conventional
electrical analyzers for measuring PM in the air have separate units for particle size
classifier and sensor ( Shimada et al. 2000; Intra and Tippayawong 2015; He et al.
2007) or Faraday cup and electrometer circuit ( Intra and Tippayawong 2008;
Laitinen et al. 1996; Marjamaki et al. 2000; Jarvinen et al. 2014; Yao and Yoon

2000). The particle loss and the electrical loss between these components can be

ee



4)

high. The particle loss may be on the nonconductive air tube, while an ultra- low
measuring signal may loss in a connector and has the interference signal. The
combination of three parts resulted in a short path for aerosol flow and particle loss
on the tube can be reduced. In addition, the electrometer circuit under the Faraday
cup was stable (Amin et al. 2006) and appropriate for measuring ultra-low current

signal in 10°* (Femto) levels.

Regression between Mass Concentration and Charge Concentration: According to
US EPA for comparison between a candidate instrument for certification.
Acceptable sample sets for PM10 must be under/over 60 pg/m? in 24-h average,
and under/over 30 pg/m?® in 24-h average for PM2.5, as shown in Table 2.3. Most
research studies involved a short comparison test and low concentration (Mohtar et
al. 2013; Lopez et al. 2012; Chung et al. 2001; Wanjura et al. 2008; Zhu et al.
2007; Huang 2007; Venkatachari et al. 2006; Yanoskey et al. 2002; Yanosky and
Maclntosh 2001; Cyrys et al. 2001; Ramachandran et al. 2000; Tsai and Cheng
1996) . In this thesis, the detector was compared with the standard detectors
including TEOM, Beta, and light scattering technique for a long time for PM10,
PM2.5, and PM1.0. The power regression of PM10 between the detector and the
standard detectors was calculated from the comparative data with 11.15/27.67
ug/m3, 28.34/195.72 pug/md, 13.74/82.07 pg/m?3, and 20.99/69.98 pg/m? in min/max
range of 24-h average. While, the power regression relation of PM2.5 was
calculated from the comparative data with 7.62/36.88 pg/m? in min/max range of
24-h average. The power regression relation of PM1.0 had 31.63/58.58 pg/m? in

min/max range of an hour average.
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