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ABSTRACT KEYWORDS
This study clarifies the simulation on freezing of remaining water in the Z-trap set up Z-trap

in the PVC sewage bay to control malodor. It made use of commercial FEM LAB sewage bay FEM
program(ver. 3.2) well known as a solution of the problems arising in the flow of various LAB 3.2 program
fluid, heat transfer and mass transfer. malodor
Simulation results under the temperature - 20T outwards show that the water in the heat transfer

Z-trap set up in the sewage bay to control malodor freeze in the 60cm under the ground
level after 14 days in the wet ground, and after 17 days in the regular ground. On the
other hand, if the soil is dry even after the 42 days does not go down below freezing.

Therefore, the water in the Z-trap was confirmed that it does not freeze.
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Fig. 1. Sewage bay of PVC material.
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Fig. 2. Simulation model.
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Table 1. Thermal conductivity of various materials

Thermal conductivity
Materials [W/m - K]
2 477
Eav i 0.037
FHEH) 0.662
(L 0.523
(=R 0.128
PVC 0.163
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Table 2. Simulation tool and condition

Simulation tool and condition
Model navigator General heat transfer model(Conduction and convection)
Mesh generator Triangle method (2nd refined)
Transient Unsteady-state modeling ; Time dependent modeling
Time scale 0 to 3600000s (%F 42¢)
Initial condition 20C at t<0
Boundary condition -20C at surface
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(@) Time = 0 sec (b) Time = 1,7171 sec (about 5hrs)
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(c) Time = 909,470 sec (about 10.5days) (d) Time = 3,069,469 sec (about 35.5days)
Fig. 3. Temperature distribution according to the time.[Outside temp.=-20TC, Soil state : wetting]
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Fig. 4. Temperature profile of 60cm position from

surface after t=1.2x106sec.(about 14days)
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(@) Time = 909,470 sec (about 10.5days) (b) Time = 3,069,469 sec (about 35.5days)
Fig. 5. Temperature distribution according to the time.[Outside temp.=-20TC, Soil state : regular]
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Fig. 6. Temperature profile of 60cm position from

surface after t=1.5x106sec.(about 17days)
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(@) Time = 909,470 sec (about 10.5days) (b) Time = 3,069,469 sec (about 35.5days)
Fig. 7. Temperature distribution according to the time.[Outside temp.=-20TC, Soil state : regular]
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Fig. 8. Temperature profile of 60cm position from
surface after t=3.6x106sec.(about 42days)
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