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Comparison of Indoor Thermal Environments in Winter
depending on Supply Vent Configurations

Hwataik Han', Youngkyun Jeong®
School of Mechanical and Automotive Engineering, Kookmin University, Seoul 136-702, Korea
*Graduate School, Department of Mechanical Engineering, Kookmin University, Seoul 136-702 Korea

ABSTRACT: This study considers indoor thermal comfort in an ondol space by supply vent
configurations to prevent cold draft in winter. A specially-designed vent cap has been
investigated in comparison with a round pan-type vent and a simple opening without a cap.
Numerical simulations have been conducted using CFD to analyze thermal comfort indices
such as Predicted Mean Vote (PMV) and Effective Draft Temperature (EDT) as well as air
distribution index i.e. Air Diffusion Performance Index (ADPI). Results show the new vent
cap provides improved thermal comfort conditions especially near ondol heated floor, as the
cold outdoor air spreads upwards along the vertical wall before reaching occupant region near
floor. This paper includes discussions on the flow and comfort distributions created by the
thermal jets from the vents.

Key words: Predicted mean vote(o<< 743, Effective draft temperature(f &= ZE 2
%), Air diffusion performance index(3 7184+ 5% %), Thermal comfort(<<
A7h), Cold draft(BE=di ZE)
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Fig. 1 Schematic diagram of the model room.

(a) CASE 1 (b) CASE 2 (c) CASE 3

Fig. 2 Schematic diagram of supply vent cap.
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Table 1 Boundary conditions

Category Input Data
Insulated walls avadn =0
Heat flux at floor Qf = 1533 W/m?
Supply airflow rate Q = 30 CMH
Outdoor temperature Tou = 270.65 K
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Range Thermal sensation
-3 ~ 25 Cold
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(a) CASE 1 (b) CASE 2 (c) CASE 3
Fig. 3 Temperature distributions on the vertical center plane. (z=0 plane, x=0~1.5)
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Fig. 5 Temperature distribution along axis.
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Fig. 6 PMV distributions along axis lines.
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Fig. 7 EDT distributions along axis lines.
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Table 3 Comparison of fraction of volume of
PMYV in comfort range and ADPI.

CASET CASE2 CASES3

Fraction of volume of

PMV in comfort range 77% 72% 82%

(-0.5< PMV <0.5)
ADPI

(-1.5°C< EDT <1.0°C) 71% 73% 84%

(V < 0.35 m/s)
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