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Abstract  Mid-infrared spectrum region is the fundamental absorption band of molecules. Tunable diode laser
absorption spectroscopy (TDLAS) technology can be applied to detect greenhouse gas sensitively by scanning a single
molecular absorption line. A miniaturized system based on the combination of direct absorption method and a 2704 nm
band laser is presented. which is utilized to monitor carbon dioxide. Also. the digital signal processor (DSP) data
acquisition system can be applied to acquire and process the absorption signal, as well as to revise the concentration
according to the environment temperature and altitude. In order to eliminate the shift of wavelength and ensure the
detection accuracy, the wavelength locking module is used and finally a SD card is used for data storage. The system
is powered by a battery. the response time is 1.6 s and the detection limit is 5>X10 7. It takes a long time to test the
system, which ensures its stability and feasibility.
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Fig. 2 Diagram of overall hardware design
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Fig. 3 Diagram of system software
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Fig. 6 Short time measurement results
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Table 1  Statistic analysis of sample concentration
Sample 1 Sample 2 Sample 3
Concentration /10~° Origin Corrected Origin Corrected Origin Corrected
concentration  concentration  concentration  concentration  concentration  concentration
Stand deviation 1.19 1. 20 1.32 1.31 1.11 1.13
Average value 382.58 384. 49 349. 68 350.12 361.09 367.90
Maximum value 385.93 387.79 352. 83 353.42 364.09 370. 88
Minimum value 379.93 381. 80 346. 20 346.78 358. 24 364.92
Average temperature
_ 1. 49 0.37 5.61
difference: (T—25) /K
Average deviation /% 0.5 0.1 1.9
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