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Abstract This study was conducted to present an effective control method for the common duct system to uniformly
discharge volume flow rate exhausted from the kitchen and bathroom of each household in an apartment regardless
of the position of household. Since the common duct system is installed vertically and the ventilator is installed in
the terminal, the static pressure of each household decreases when vertical height increases. Therefore, the volume
flow rate exhausted from each household is different. In order to improve such a phenomenon, a constant air volume
damper shall be installed in a branch duct coupled with a common vertical duct system. The selected ventilator should
also be able to handle the maximum volume flow rate considering diversity factor. Therefore, a uniform volume flow
rate must be exhausted from all households where the hood is operated. This paper mainly focuses on suggestion
of an optimum exhaust control method by comparing exhaust performance of each household according to the presence
or absence of a constant air volume damper.

Key words Optimum exhaust control method(Z] 4 vll 7] Al o1 ¥} ), Common vertical duct(3-& T2HE),
Constant air volume damper("gd 5 &9 H)
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Fig. 1 Schematic diagram of common vertical duct.
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(A) 3D ventilator for numerical analysis (B) ventilator for performance test

Fig. 2 3 dimensional ventilator for numerical analysis and performance test.
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Fig. 3 Schematic diagram of common vertical duct system for numerical analysis.
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Table 1 Boundary condition for numerical analysis

Rotational number of ventilator Pressure in exhaust port of hood Pressure in outlets of ventilator
1,380 or 1,800 rpm 0 Pa 0 Pa

Table 2 Exhaust hood operation schedule of 40 story apartment
condition Case 1 Case 2 Case 3 Case 4 Case 5

Exhausted floor 1F~15F 16F~30F 26F~40F 1F~29F 12F~40F

operation for only odd floors, operation for only even-numbered floors.
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Fig. 4 Schematic diagram around the hood for evaluating the flow coefficient.
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Fig. 5 Shape and schematic the performance test system for the ventilator.
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Fig. 6 Operation point of the ventilator installed in 40 story apartment.
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Fig. 7 Air volume rate exhausted in each household for various exhaust conditions at N = 1,380 rpm.
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