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Development of Vehicle Filter Deodorization Performance Measurement Technology
Using TDLAS(Tunable Diode Laser Absorption Spectroscopy)
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Abstract : International emission issues make it essential to develop emission reduction devices and to have accurate
measurement technology. It became possible to measure the concentration of the target gas using the tunable diode laser
absorption spectroscopy(TDLAS) technique. This study tested the ammonia gas measurement technology using TDLAS in
order to compare the filter deodorization performance of each vehicle. The measurement results were compared with the
existing gas detection method(KS 12218). As a result of comparing the filtering performance, the TDLAS result showed less
performance than the conventional detection method. Furthermore, the diatomite filters were excellent, with over 65.3 % in
ammonia 100 ppm than the activated carbon filters to deodorization performance. Accordingly, the effectiveness of the
deodorization performance measurement technique using TDLAS can be verified.
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Table 1 Specifications of experimental equipment

Equipment Specifications
Company | Eblana photonics
Model EP1512-2-DM-B01-FA
Laser diode current : 120 mA
DFB Laser
) Operating Temp : 0~50 °C
Detail
Peak wavelength : 1,512.20 nm
SMSR : 43.94 dB
Company | EZTMI
. Model DDF-3010
Function
Frequency : 1 utHz~1 MHz
generator

Detail Amplitude : 50 mVpp~20 VPP
DC offset : £10 V
Company | Newport
Model LDC-3724C-220V
Power : 220 V+ 10 %
Temp : 0~40 °C
Company | Thorlabs
Model 50-1550A-APC

Laser controller
Detail

Collimator Clear aperture : = ¢ 1.8 mm
Detail Optical power : 300 mW(max)
FC/APC Connector
Company | Hamamatsu photonics
Model G8370-01
Photodiode Photosensitive area : ¢ 1.0 mm
Detail Response range : 0.9~1.7 ym
Peak sensitivity : 1.55 pm
Company | Hioki
Model 8861-50 memory hicorder
Data recorder
Number of channel : 16
Detail
Sample rate : 20 MS/second
Company | Sehwa hightech
Model 3660-1/4LOK-1000sccm-o
Mass flow
Flow : 1,000 sccm
controller

Detail Response : 2 sec

Operating pressure : < 3 bar
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Table 2 Experimental conditions

Experimental case PPM Air NH; (1 %)
Case 1 10 999 1
Case 2 20 998 2
Case 3 30 997 3
Case 4 40 996 4
Case 5 50 995 5
Case 6 60 994 6
Case 7 70 993 7
Case 8 80 992 8
Case 9 90 991 9
Case 10 100 990 10
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Fig. 8 Comparisons between the concentration measured by
TDLAS (#1, 10 to 100 ppm)
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Table 3 Comparison diatomite and active carbon filter
deodorization performance

Diatomite filter Active carbon filter

PPM
Inlet Outlet Inlet Outlet
100 0.0078 0.0012 0.0064 0.0051
150 0.0122 0.0063 0.0120 0.0102
200 0.0171 0.0123 0.0181 0.0167
250 0.0212 0.0167 0.0233 0.0227
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