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Thermal environment evaluation of KBS open hall with mixing
ventilation and downward displacement ventilation systems

Key words : Downward displacement ventilation(&}3t%%t7]), Mixing ventilation( &% 7]),
Thermal comfort(8# &), Ventilation efficiency(37]E &)

Abstract

This study was carried out for evaluating the interior thermal environment in KBS Open
hall with large ceiling height and large space. Ventilation systems of KBS Open hall have
combined mixing ventilation and downward displacement ventilation system. Temperature
and velocity was measured 130 locations with low level(0.1m), mid level(0.6m) and high
level(1.1m). But relative humidity was measured at 15 locations. The subjective thermal sen-
sation was made an inquiry of occupancy at the location measured physical elements.
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PMV : predicted mean vote

PPD : predicted percentage dissatisfied
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TSV : thermal sensation votes
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Table 1 Interior load and buiding outline of
KBS open hall
Item Specification
1st floor 676m?
floor area balcony 254m?®
. . . 1st floor 15m
typical ceiling height
balcony 5m
number of seats 1t floor 1,300
balcony 616
lights 500W/m?
power 300W/m?
1st floor | 1.9¢/m?
people balcony 2.4¢c/m?
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Fig.1 A plan and measurement location of KBS open hall

Fig.2 Perspective view of the supply and
extract device
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Table 2 Average temperature of walls for 1st floor(ATA('C)=5.6)

location front wall rear wall left wall right wall ceiling floor
temperature 17.3 15.9 13.1 13.5 16.6 18.7
Table 3 Average temperature of walls for balcony(AT.(C)=3.8)
location front wall rear wall left wall right wall ceiling floor
temperature 18.8 19.2 18.8 18.8 21.1 22.6
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(a) 1st floor

(b) balcony

Fig.3 Isotherms of 1st floor and balcony for KBS open hall at the 1.1m over floor
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Table 4 Air temperature of the low and high
level for 1st floor at A,; Cy;; and Ess

location
height(m) Aas Ca En
0.1 22.2 22.1 22.9
1.1 22.7 22.1 23.0

Table 5 Air temperature of the low and high
level for balcony at B,s, Cys and Ess

location
height(m) Bus Cas Es
0.1 25.4 23.8 25.4
1.1 25.5 24.4 25.5
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Table 6 Ratio of the thermal sensation votes versus air temperature

Temp.(C) _
TSV 22.1-22.5 | 22.6-23.0 | 23.1-23.5 | 23.6-24.0 | 25.1-25.5 | 26.1-26.5 | & A
face

-1 ankle 6 6 12

38 44 3 3 88
0 9 35 23 6 6 3 82

3 6 3 12
1 6 6

TSV . —1(slightly cold), O(neutral), 1(slightly warm)
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Fig.6 Comparison of PMV values between
calculation and inquiry
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Fig.7 Comparison of TSV values between
displacement and mixing ventilation
system
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