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An integrated control system for carbon monoxide
detection, emission and recycling

CHEN Hu, ZHOU Feng-xing, XU Zhen, WANG Fang
( Engineering Center of the Education Ministry of Metallurgical Automation and Detection Technology, Wuhan University of Sci-
ence and Technology, Wuhan 430081, China)

Abstract: An integrated control system was designed for carbon monoxide gas detection, emission and recycling based on
tunable diode laser absorption spectroscopy. A MCU MC9S12DG128B was embedded in the system as its core controller to
produce laser modulation signal. By collecting optical power and the second harmonic of the absorbed gas, the gas composition
and concentration was analyzed, and then the information of the gas concentration was uploaded to a real-time industrial
computer. The results show that the laser detection of gases with high sensitivity and selectivity, fast response, continuous
analysis and anti-jamming performance, and it meets the requirements in the industrial field.
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Fig.1 Modulation of semiconductor lasers
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Fig.2 Laser drive current
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Fig.3 Schematic diagram of the hardware system
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Fig.4 4mA ~20mA current transmission
R EHE ONI3T kRE R PR N FE S &
#) AD421 [B] R &i HH 4mA ~20mA

ADA21 2 —Fh B - (RIOFE SR B VR AR
[F]pE AL A 4mA ~20mA i &Y DAC, AD421 iR F
BRAO R IR, BN B WA TR T M
ADA21 B th IR AEE R AE , 220 4% UE B0 1 87 1 Bk v

ZMEIFA 16 DRGEE B, B AD421 £iff A Alarm
Current #58 , # B ZTEE N 3. 5SmA ~24mA |

3 g
3.1 RETIERER

ARG EEQIEFEIT  REWIR L JAH
55 R A B R4 LA RO A 5 40 38 ; LCD &
R 4mA ~20mA YR JE (F B BEGH  FLRE., &
B LE S fE 6,

.. Sysiem
initialization

| opentimer |

W

‘ yes

L |
v

drive signal
L current transfers ]
l SPI communicate |

v
complete
interruption

Fig.5 System workflow
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Fig.6 Interrupt handler
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Fig.8 System monitoring interface
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