
Instrumentation Performance Evaluations Test for Air Quality Network :  

Quality Assurance and Control Assessment. 

 

Noor Zaitun Yahaya1,* , James Edward Tate2, Maizatul Husna Binti Ismail3 
1,3 School of Ocean Engineering, University Malaysia Terengganu, 21030, Terengganu, 

Malaysia 
2Assoc. Professor, Institute for Transport Studies, University of Leeds, LS1 2JT, Leeds, West 

Yorkshire, United Kingdom. 

 

*Corresponding author 

Email: nzaitun@umt.edu.my 

 

Good data quality and high capture rates are essential to ensure the integrity to fulfil the 

objectives of this study. The accuracy and precision of the data is defined in International 

Standards Organisation (ISO 6879) as “the closeness of agreement between a single 

measurement value and the actual air quality”. Although the instruments mostly in market are 

considered to be among the most accurate and advanced measurement devices available, with 

the accuracy of instruments are certified by standards such as the National Institute of 

Standards and Technology in the USA, no measurements are completely reliable and error free. 

The TSI 3775 instrument described conforms to the original manufacturer’s specifications and 

has been tested and verified using standards whose accuracies are traceable to the NIST 

(Standard 3772) within the limitations of NIST’s calibration services.  

This study describe the performance evaluation work undertaken to the Condensation Particles 

Counter (CPC) 3775 field co-location tests that were conducted on the four TSI 3775 CPCs 

(CPC1, CPC2,CPC3 and CPC4) and an analogue-converted output from 2 December 2008 to 

18 December 2008 which was before the work started and another test on the instruments 

performance repeated one year after completion of the measurements. Good correlation (R = 

0.99) between CPC1–4 data, which indicates that the data recorded is more than 99% accurate 

for all measurements. This also shows that the TSI 3775 CPC equipment used in this study 

performed satisfactorily and within the specified accuracy to measure roadside [PNC]  before 

and after one year measurements. 

Results from the analogue-converted study indicated that the coefficient of determination, R2, 

between the analogue-converted data and that recorded on the flash memory card was found to 

be between 0.956 (or R = 0.978) to 0.999(or R = 0.99). These values are close to 1, which 

means that the estimation equation given is acceptable. The high value of R (0.99) indicates 

that 99% of the digital to analogue conversion data are the same values of [PNC] recorded in 

the data logger at ENV4 (CPC4), but there are some deficiencies in the case of the other stations  

(CPC1, CPC2 and CPC3). This also shows that the TSI 3775 CPC equipment used in this study 

performed satisfactorily and within the specified accuracy to measure roadside [PNC] . 

The description of the monitoring devices deployed in this study was also explained and the 

validation of CPC performance as well as the validation of co-location CPC comparisons were 

performed. Work in progress to test the performance of  several particles instruments such as 

the TSI Dusttrak II and TEOM and TEOM FDMS with referring to same procedures by 

previous work and adopted by DRFRA UK. 
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