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A Study on the Airflow Distribution in the Diagonal Ventilation Circuit for

the Design of a High Level Radioactive Waste Repository
In-phil Hwang, Heui-joo Choi, Jang-hoon Roh*, Jin Kim

Abstract In this study, diagonal ventilation circuits that are advantageous in air flow direction control were studied.
Based on the results of the study, it could be seen that air volumes in diagonal ventilation circuits could also be
calculated using numerical formulas or programs if the air volumes and air flow directions to be infused into diagonal
branches are determined in advance as with other serial/parallel circuits. To apply the results, design plans for high
level radioactive waste repositories applied with diagonal ventilation circuits and parallel ventilation circuits. To
compared the each design plans and obtain expected operation results, ventilation network simulations were
conducted through the Ventsim program which is a ventilation networking program. Based on the results, in the
case of diagonal repositories that was expected to cause great increases in resistance, fan pressure was 1570 pa,
total flux was 84 m’/s, fan efficiency was 76.4%, fan power consumption was 181.2 kW and annual fan operating
costs were 178,710,838 and thus maximum around 8% differences were shown in pressure and flux values and
a difference of around 1.5% was shown in terms of operating costs.

Key words High radioactive waste repository, Diagonal ventilation circuit, Ventsim, Ventilation network simulation
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Fig. 1. Diagonal Ventilation Circuit
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Fig. 3. Repository Design with Diagonal Ventilation Circuit

Table 1. Result of a Diagonal Ventilation Circuit Simulation
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Fan pressure 1570 Pa
Quantity 84 m’/s
Fan efficiency 76.4%
Fan power 181.2 kW
Annual fan operating cost KRW 178,710,838
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Fig. 5. Repository Design with Serial/Parallel Ventilation
Circuit

Table 2. Result of a Serial/Parallel Ventilation Circuit Simulation

Fan pressure 1703 Pa
Quantity 77 m’/s
Fan efficiency 77.1%
Fan power 178.5 kW
Annual fan operating cost KRW 176,052,352
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