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Simultaneous Evaluation of Gas Emission Rate and Air Ventilation Rate
in Closed System Disposal Facilities

Yoshihide Suwa  Shigeo Kotake

Abstract

In recent times, waste disposal facilities have been constructed as closed systems (CSs) in order to reduce
the influence of the waste disposal process on the surroundings. Several types of gas are emitted from the waste.
Hence, it is very important to maintain the gas concentration at safe levels through adequate ventilation and to
ensure a safe environment to the personnel who work inside the facility. However, it is difficult to evaluate the
total gas-emission rate. On the other hand, the rate of exchange of air between the facility and the surroundings
is occasionally increased because of the effect of natural ventilation. It is also difficult to evaluate the total
air-exchange rate. In this work, evaluation method was developed that could simultaneously evaluate the gas
emission rate and ventilation rate. Using the evaluation results, natural ventilation could be predicted. The
change in the gas concentration in the facility was predicted assuming it was the natural ventilation caused by
the external wind and a difference in the temperature between the interior and the exterior of the system. As a
result, the prediction was in good agreement with the measurements. If the current method is used to control CS
disposal facilities, it is expected that environmental improvement and energy saving will be achieved by natural
ventilation.
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Evaluation of air exchange rate by method-1
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Evaluation of air exchange rate by method-2
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Evaluation of air exchange rate by method-3
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Evaluated CS disposal facility
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An example of exchange rate evaluation from actual data
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Table 1 FFAffikf5e & L 7=CSAy 5 DIEE
Specification of evaluated CS disposal facility
Type The gable roof tent
Size Width :51.5m x Length: 137m,
Eave's height : 6.18m, Top height : 18.8m
Tank Width :49.35m x Length: 134.35m,
Depth : 12m
Openings | Gate :4605mm x 4114mm x 1
and Fans | Windows : 2600mm x 750mm x 5
Roof fans: ¢ 750mm x 0~ 20 (200m3/min, 1.5kW)
Ventilation starts
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Evaluated results by each method

Air exchange rate Efficiency (%) |Gas emission rate
(/h) (kg/h)
Method 1 1.304 91.3 36.3
Method 2 1.251 87.5 349
Method 3 - — 40.4

* Efficiency was evaluated assuming 11fans are working
(each fan supplies 200m>/min)
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Relation between pressure difference (caused by fan, buoyancy

and wind) and ventilation airflow volume
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