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Condensation Reduction Study of an Apartment Underground Elevator Hall with

respect to Dehumidifier Locations
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Abstract Computational fluid dynamics simulation of an apartment underground elevator hall has been carried out to study
the effect of dehumidifier locations on condensation problem. In Case 1, horizontal position of humidifier is studied. It

is installed at entrance, center or the inside of the elevator hall. In Case 2, installation height is studied, one at 0 m and

the other at 1.6 m above the floor. In Case 3, exposed and embedded dehumidifiers are compared for performance. The

study shows that the entrance, top and exposed locations are more effective in reducing condensation.
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Table 1 Temperature and humidity of elevator hall

Temperature Rela.ti?/e Absgh}te

() humidity humidity

(*0) (kg/kg)

Avg. 25.6 82.1 0.01709
Max 26.4 86.4 0.01882
Min 25.3 74.5 0.01511

Table 2 Temperature and humidity of parking lot

Relative Absolute
Temperature . g
() humidity humidity
(%) (kg/kg)
Avg. 28.6 70.2 0.01741
Max 29.5 75.2 0.01967
Min 28.0 63.7 0.01519
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Fig. 4 Layout and air conditions of an elevator hall.
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Inletarea 0.045 m*
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Velocity : 2.644m/s

Fig. 5 Mesh of an elevator hall.
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Table 3 Simulation physical condition

Subject Physical condition
Turbulence model Standard k-¢ high Reynolds

Time Steady

Fluid Dry air+water vapor

Flow Segregated flow

Reaction regime Non-reacting

Table 4 Surface temperature

Subject Temperature(C)
Wall(top) 20.7
Wall(bottom) 18.5
Floor 18.9
Ceiling 21

Table 5 Dehumidifier locations

Case Dehumidifier locations

Elevator hall entrance

1 Elevator hall center

Elevator hall inside

Top(1.6 m above the floor)

2
Down(0 m above the floor)
3 Exposed
Embedded
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E/V hall center

E/V hall entrance

E/V hall inside

Parking lot entrance

Fig. 6 Dehumidifier locations of Case I.
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Fig. 7 Absolute humidity of Case 1.
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Fig. 8 Absolute humidity of Case 2.
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Fig. 10 Absolute humidity of Case 3.
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Fig. 9 Temperature and velocity of Case 2
(Height 1.5 m).
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Fig. 11 Temperature and velocity of Case 3
(Height 1.5 m).
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