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Abstract - Due to the development of industry and improvement of living standards, the amount of natural
gas used in the world is constantly increasing, and related industrial facilities such as power plants, storage fa-
cilities, and supply pipelines are constantly increasing. Natural gas is a convenient and clean fuel that does not
pollute the environment, but in the event of an accident due to leakage, it can cause human casualties,
large-scale property damage, and negative effects on the global warming effect. In addition to the severe penal-
ties under the Severe Disaster Punishment Act, it is necessary to ensure safety. Therefore, by applying the prin-
ciple of laser-based absorption spectroscopy, we developed a long-range portable methane leakage gas de-
tection system that can detect the concentration of methane leaking from a distance of up to 30 meters and veri-
fied its effectiveness.
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Table. 1. Existing methane leak detection method
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Fig. 1. Infrared range in electromagnetic waves.

Methods

Features

Electrochemical

Restricts the flow of the gas to be detected to the detection electrode

Semiconductor

Uses changes in the density of conduction electrons on the surface of semiconductors

Contact combustion

Using the change in resistance of platinum wire to temperature
Infrared absorption method

Infrared absorption method

distributed and non-distributed methods
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Fig. 2. Wavelength of laser absorption.
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Fig. 3. An artist’s rendering of the methane gas
detector at work on Mars. (NASA/JPL-
Caltech).
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Fig. 4. Schematic diagram of absorption and
refraction of a laser beam reflected from
a contact object.
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Fig. 5. System Block Diagram.
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Fig. 7. Configuration of laser methane detector.

Table 2. Measured concentration based on dis-

tance
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Concentration
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Fig. 8. Gas concentration measurement method.
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Fig. 9. Methane leak detection performance measure-
ment results using a gas measurement kit.
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