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To clarify the approximate amount of the greenhouse gases ( GHGs ) nitrous oxide ( N,O ) and methane
( CHy ) emitted by earth-moving machines, a series of measurements were carried out using a portable
emissions measurement system ( PEMS ) that included a Fourier transform infrared ( FTIR ) analyzer. A
total of seven hydraulic excavators were provided for testing: three machines that conform to the 2011
Japanese standards without selective catalytic reduction ( SCR ) and four machines equipped with SCR
that conform to the 2014 standards. The measurements were taken during two types of operation: idling,
which is a low-power operation, and grading ( simulated work ), which is a higher power operation than
idling. Grading has similar power requirements to traveling and excavation, and variation in the measured
values is small. The results provided the following information which has hitherto not been published in
Japan or elsewhere. (1) Earth-moving machines equipped with SCR emit relatively large amounts of N,O
during grading ( simulated work ). (2) The relative contribution to GHG emissions ( CO,-equivalent ) of N,O
during grading ( simulated work ) by the three non-SCR-equipped vehicles, and by the four SCR-
equipped vehicles account for averages of 0.45% and 2.7% respectively. The average of 2.7% for SCR-
equipped vehicles is roughly equal to the average of 2.9% obtained in five measurements described in the
literature reporting on SCR-equipped vehicles traveling on public roads.
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