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The Characteristics of Indoor Temperature and Airflow Distribution

for Air Supply and Return System in Dome Stadium

, Jeong—Hoon Yang**, Ho-Tae Seok ™

*+

Mun-Byoung Chae

ABSTRACT: Dome stadiums give thermal unpleasant feeling to occupants because of the

radiant heat and the indoor and outdoor haet exchange from roogs or lightweight building

envelopes of sidewalls. This study analyzed the indoor temperature and velocity distribution

according to various air supply and return sustems in dome stadiums in summer.
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2.2 sl Case

2.3 CFD ZA=d

oAM= 48 CFD 814 2ZEg
STAR-CCM+9] standard k-e turbulence model
2 Agsgon weade FHe 9% 5L
u# 3tk CFD A Az Table 13 21},

A Casedll QYoM F715 33} 771258 U
Aol BAY F/ILEG FgAA Fajs gl

(b) modeling

(a) floor plan

Fig 1. Floor plan and modeling of the target
space for analysis.
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Fig 2. Concept picture of air supply and
return system in each case.

Table 1 Boundary conditions of CFD

flow rate 118281.6 CMH
temperature 16
case 1 1.48 m/s
velocity case 2 1.19 m/s
? case 3 9 m/s, 2.76 m/s
case 4 1.19 mys, 284 m/s
Sunpl case 1 0.15m x 1 m
vl case 2 0.15m x 04l m
size case 3 0.15m radius
case 4 0.15m radius
0.15m x 0.4 m
case 1 148 EA
antit case 2 460 EA
duantity case 3 9 EA
case 4 288 EA
case 1 03m x 1 m
case 2 03m x 1 m
. 02m x 1m
sire cased 1 02mx12m
Return 02mx1m
Air case 4 02mx12m
case 1 32 EA
it case 2 32 EA
duantity case 3 42 EA
case 4 42 EA
out temperature 4347TC
f P
Roo heat tr_a_nsfer 034 W/m2K
coefficient
outdoor temperature 26C, 374C
Wall heat transfer 14 W/rﬁzK 257 WK
coefficient 31 WK
1F/2F heat flux 714 W/’
seat
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Velocity (m;s)
000000  0.29600  0.59200  0.88800  1.1840  1.4800

(a) velocity vector (x=2)

Velocity: Magnitude (m/s)
000000 0040000 012000 0.18000  0.24000  0.30000

| DD
(b) velocity scalar (x=0)

Fig. 3 Velocity distribution in Case 1.

Temperature (C)
19.000 22,800 26.600 30.400 34,200 38.000

Fig. 4 Temperature distribution in Case 1 (x=0).

‘Velocity: Magnitude (m/s)
0.00000 0.035000 0.072000 0.10800 0.14400 0.15000 ] |

(a) velocity distribution (x=0)

Temperature (C)
21.600 23.580 25.560 27.540 29.520 31.500

(b) Temperature distribution (x=0)
Fig. 5 Distribution of velocity and temperature
in residential area of Case 1.
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(a) velocity vector (x=0)

Velocity: Magnitude (m/s)
0.00000 0.086000 0.0%2000 0.13400 0.18400 0.23000

(b) velocity scalar (x=3)

Fig. 6 Velocity distribution in Case 2.

Temperature (C)
19.000 22.800 26.600 30.400 34.200 38.000

Fig. 7 Temperature distribution in Case 2 (x=3).

Velocity: Magnitude (my/s)
0.00000  0.045000  0.092000  0.13a00 0.18400 0.23000

(a) velocity distribution (x=3)

Temperature (C)
22.000 23,800 28.600 27.400 29.200 31.000

(b) Temperature distribution (x=3)
Fig. 8 Distribution of velocity and temperature
in residential area of Case 2.
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Velocity (my/s)
3.6000

0.00000 1.8000 5.4000 7.2000 F.0000

(a) velocity vector (x=0)

Velocity: Magnitude (m/s)
000000 012200  0.24400 035600  0.48800  0.61000

(b) velocity scalar (x=3)

Fig. 9 Velocity distribution in Case 3.

Temperature (C)
25,662 28,350 31.037 33.725% 36412 39.100

Fig. 10 Temperature distribution in Case 3 (x=3).

Velocity: Magnitude (my/s) I-“

000000 0.11000  0.22000 033000  0.44000  0.55000

(a) velocity distribution (x=0)

Temperature (C)
25,800 27.600 29.400 31.200 33.000 34.800

(b) Temperature distribution (x=3)
Fig. 11 Distribution of velocity and temperature
in residential area of Case 3.
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Veloclty (m/s)
0.00000 0.60000 1.2000 1.8000 2.4000 3.0000

(a) velocity vector (x=0)

Velocity: Magnitude (m/s)
000000 010000  0.20000  0.30000  0.40000  0.50000

(b) velocity scalar (x=3)

Fig. 12 Velocity distribution in Case 4.

Temperature (C)
25.200 28.060 30.960 33.840 36.720 39.600

Fig. 13 Temperature distribution in Case 4 (x=3).

Velocity: Magnitude (m,/s)
0.00000 0.080000 0.16000 0.24000 0.32000 0.40000

i

(a) velocity distribution (x=0)

Temperature (C)

27.000 28740 30480 32320 33§60 35700
f)

(b) Temperature distribution (x=3)
Fig. 14 Distribution of velocity and temperature
in residential area of Case 4.
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