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## 4470573221 : MAJOR ENVIRONMENTAL ENGINEERING

KEY WORD : EXPERIMENTAL CHAMBER / PASSIVE SAMPLER / NITROGEN DIOXIDE.
SAKARN PHIPHATSUPAMONGKOL : PERFORMANCE TEST OF CHAMBER FOR AR
POLLUTANT MEASUREMENT. THESIS ADVISOR : ASSOC. PROF. WONGPUN LIMPASEN,
142 pp. ISBN 974-17-67382.

The objectives of this research were to design, construct and test performance of an air
pollutant measurement chamber under varied environmental conditions accurately and exactly .
The chamber was designed to be used for development of air samplers such as passive sampler or
gas detector tube. Furthermore, it can be used for instrument calibration and testing of monitoring
instruments.

The chamber was designed and constructed with stainless steel, having interior volume of
110 liters. Data logger, condenser, evaporator, small fans and passive sampler holder are contained
inside it. This chamber can be used to dilute pollutant level about 2000 times from high concentration
standard gas (i.e. from 200 ppm to 0.1 ppm).

The experiments had four steps, the first one was to test dispersion of gas in the chamber
and determine degree of dispersion in relation to air flow rates and time. The second experiment
was to control temperatures at a predetermined level bet\r{een 15 °c and 40 °c. The third, was to
dilute carbon monoxide standard gas at level of 200 ppm concentration to 32, 24, 16, 8, 4, 2, 1 ppm
using CO analyzer to measure final concentration. In the final step, the chamber was utilized to
determine diffusion coefficient of nitrogen dioxide passive sampler.

The study revealed that the gas dispersion was uniform in ail parts of the chamber and no
leak occurred. The results of temperature control test at 15, 20, 25, 30, 35, 40 °c had standard error
of measurement of +0.008, +0.014, £0.011, +0.008, +0.006 and 10.008 °c, respectively. In dilution of
carbon monoxide concentration, the measured concentration compared with target CO
concentration had no statistically significant difference at 99% confidence level. The chamber
yielded diffusion coefficient of NO, passive sampler at 1.88 x 10° m/s. Using the dernived coefficient
to determine NO, concentration it was found that the measured concentration and the target

concentration had no statistically significant difference at 98% confidence level.
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