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Characteristics of aerodynamic damping ratios of super tall buildings with various
unconventional configurations
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WFFEAERA Wonsul Kim(Korea Institute of Ocean Science & Technology , Korea) =,
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F— T — K : Wind disaster and wind resistant oo
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The purpose of this study is to investigate the aerodynamic damping and aeroelastic ey

instability of super tall buildings with various unconventional configurations Fig. 1 Normalized megn displacements on
through an aeroelastic wind tunnel test. super tall building at design wind speed

Figs. 1 and 2 show the normalized mean and rms of the displacement responses of
super tall buildings with various unconventional configurations at the design wind
velocity which is the reduced velocity was 12.4. As shown in Figs. 1 and 2, the

0.01 (] N
dashed line indicates the normalized mean and rms displacement responses for o _! ___________ i "o et
square model. From Fig. 21, Normalized mean displacements for all test models T i\
were smaller than those of the square model. Notable observation was that € \ I

normalized mean displacement responses for composite model were most effective
for reducing the mean wind loads. In Fig. 2, interesting observation was that both
normalized along-wind and crosswind rms responses for basic and corner
modifications, helical, tapered and composite models were smaller than those of the
square model expect in inversely 4-tapered and bulged models. Particularly the
helical and composite models showed a better aerodynamic behavior in crosswind Fig. 3 Normalized rms dg’;;,acements on
direction. super tall building at design wind speed 3%
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Aero-elastic behavior of high-rise buildings under downstream interference effects

WFFEAR33  Yuan-Lung Lo (Tamkang Univ.)  #LAH 42« 4 554 S Square Tapper
INCI|

;%7»— I : Aeroelastic , Aerodynamic , Vibration tests o (sQ) (TA)
This research investigates the effect of the single and multiple 0.56 0.56
aerodynamic modification mechanisms on the dynamic behavior of the
0.10 (bottom)

principal building when it is interfered by a very closely located building.
During the study, aeroelastic vibration tests and high-frequency force Depth (D) 0.07 0.04 (top)
balance tests are conducted to compare responses and wind forces in a

well-simulated turbulent boundary layer flow. 0.10 (bottom)
L. e . . . Lz 0.04 (top)
The principal building is manufactured with three different building
configurations to represent the single and multiple aerodynamic H/B,,, 3 3
modification treatments; the neighboring building which produces
6.5 6.5

interference effects is made as a square prism model. Results show that
the multiple modification treatment is efficient in reducing wind forces in f,, (Hz) 6.5 6.5
all interference location series. However, it is also found that in some

critical conditions, such treatment is sensitive to reduced velocity and may 08 07
amplify the interference effect and result in larger displacements. 0.9 0.8
Both the single and the multiple aerodynamic modifications were

performed by the tapered model and the helical tapered model. “ 0.25 0.23
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Aerodynamic coupling of wind-excited tall buildings with structural connections

) S o

ES

ML
ML

05 05
ON 0 wf 7, 7324 - Tim K.T. Tse (Hong Kong University) #LSF024 « 35 H BE{—
05 © 05 % — U — K : Aerodynamic performance , Aerodynamic correlation
0 05 115 0 051 15 Ij;]/ﬁ\. R ) R ) . R R
c c The primary goal of this research is to investigate the aerodynamic coupling due to
(@SB =13 (b) S/B = 112 stryct_ural links and its effects on the aerodynamic performance of wind-excited linked
building systems (LBSS).
The intra-building aerodynamic correlation, i.e., the correlation between wind force

05 0.5 components on a single building, is related to the combination of resultant directional
o 0 o% 0 wind-induced responses. The intra-building aerodynamic correlation is examined in
05 05 this section. In this study, we focus on results for a critical wind direction, oo = 0o. For

o = 0o, the oncoming wind is normal to the face of the LBs and the two buildings are

0 05 115 0 051 15
c c in a side-by-side symmetric arrangement. Therefore, the statistical characteristics of
MD2 MD2 - . .
(©)S/B = 2/3 @)sB=1 the aerodynamic forces on the two buildings are the same, and hence only results

from one of the two building towers are discussed. The trajectories for the along-wind
and cross-wind forces of all cases are shown in Figure 1. For the single building, an

30'5 .05 envelope of the trajectory is half-elliptic. Unlike the symmetric trajectory for the
o° 0 03 0 single building, however, those for the LB cases are negatively Representative
05 05 inclined, clearly indicating a negative correlation between the along-wind and cross-
o 05 115 o os1 15 Wwind forces. Due to the channeling effect caused by the inter-building gap, the wind
c c that flows through the gap accelerates. As a result, the pressure on the area of the
MD2 MD 4 H H H H
(€ S/B =312 (f) /B = Single windward faces close to the gap is increased. Meanwhile, suction on the area of the

two inside faces near the windward edges is also enhanced.

Figure 1. Trajectories for the along-wind and
cross-wind base overturning moments
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Preliminary investigation on the influence of planning factors on the near field PM2.5
% dispersion within urban areas

) e ¢

., H-3-8 234« Xiaofeng Li (Tsinghua University) #LSFH M E - 3 (&2
— — - % —U — K : STE, Bayesian inference, Wind tunnel, CFD
., B-E-m ’
= |:| |j D The release of hazardous material into the atmosphere is a major threat to public
o safety. The fast and accurate retrieval of source information, e.g., location and
{} strength, is a crucial technique to allow emergency preparedness efforts to make
2 appropriate responses and to reduce further impairment. This identification of
SR unknown sources is a typical source term estimation (STE) problem, which

Fig. 1. Block array, source and sample point configuration. - adjdresses the retrieval of emission source information, including location and
] S U6 O S O 08 S5 0 S strength, based on available information.

R RS RS The value of a key parameter, the turbulent Schmidt number Sc_t, has remained an
Kk L bt dd arbitrary choice. Therefore, it is important to investigate the role of Sc_tin STE

. b problems and determine its optimum value for the purpose of obtaining better
L] e i‘*‘1"f"{"{‘i‘}“{‘;“ estimation results. In this study, the impact of Sc_t on STE problems is examined,
i foer 77 and Bayesian inference is used to improve estimation accuracy by treating Sc_t as
Fig. 2. Estimation results of source parameters an extra unknown parameter.
3 E Q002 L) Esi x= 40001
t = J_ HEH e This study investigated the problems concerning the turbulent Schmidt number

Sc_t in Bayesian source term estimation. A Bayesian inference method, combined
with the CFD method, adjoint equations and MCMC, was used to retrieve the
source location and strength of a wind tunnel experiment with a continuous point
tracer source in an urban-like geometry. The impact of Sc_t on estimation results

DTt n T e was analyzed.
\ Fig. 3. Estimation results of source location
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In this study, an evapotranspiration model of wild allamanda (Urechites a [ _igj; Y W %

lutea), a sub-tropical trailing plant, was developed by field measurement, and
the effects of temperature/wind reduction were verified by experiment and
simulation. The measurement of evapotranspiration was then carried out
again in another season for verification. The model then applied in CFD, and
a field measurement was carried out and the results of temperature and wind
velocity were compared to ensure the applications of simulation. Finally, the
model was used in a practical design work for studying the improvement of
thermal comfort by balcony greenery.

Figl.Second ﬂoor plan and section of exhibition center

27.0

In this study, a plant model of evapotranspiration rate was proposed via field

measurement and applied for the boundary condition of CFD simulation. The  Fig2. Temperature result of simulation. a) current status,

results of field measurement showed that evapotranspiration was an effective b)vertical greenery

factor to the temperature reduction of nature ventilation, and was influenced

by meteorological factors, especially the solar radiation and vapour pressure

difference. The phenomena of wind speed reduction and temperature drop

when airflow passed through the vertical greenery system was simulated, and

verified by a field measurement. Finally, the vertical greenery system was

applied to a practical design project for studying the effect of thermal

comfort improvement. As the results, the indoor temperature was reduced @

and the distribution of wind velocity was improved in the CFD study. Fig3.Temperature result of simulation. a) current status,
\ b)vertical greenery
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Fast prediction of indoor pollutant dispersion based on the development of low-dimensional

reduced-order ventilation models

et # : Shi-Jie Cao(Soochow University ); #5042« 3 {&2%
F*— T — K : PM2.5, low-dimensional reduced-type ventilation model

Aim1: To investigate the thermal performance for a new type of ground heat
exchanger (GHE) with higher thermal conductivity materials of steel by using
methods of full-scale experiments (pipes buried underground with a depth of 100 m)
and computational fluid dynamics (CFD).Aim2: To investigate relationships between
PM2.5, NO2 concentrations and relative humidity (RH) as well as their human health
impacts for Subway systems in Suzhou.Aim3: Aim at the construction of low-
dimensional linear reduced-order ventilation models such that transient pollutant
concentration can be accurately predicted.

The mean PM2.5 concentrations at underground platforms are significantly higher
than those at ground level. The human health impact is calculated to be 6300 annual
DALYs due to particles exposure to the subway. It is important to take solutions for
particles’ reduction at subway. We investigated the thermal performance for a new
type of GHE with higher thermal conductivity materials of steel by using methods of
full-scale experiments and CFD.

T R a4 o3 e S0 08
(a) stee\l pipe (b) PE pipe

Fig. 1 The temperature field (at the depths of 50m

underground) in the radial direction of the GHE

Fig. 2 Experiments validation for velocity profile

Thermal performance was based on the temperature differences between inlet and outlet of U-tubes and the heat transfer per
unit borehole depth (QL). We analyzed the entire thermal resistance of the borehole and the surrounding soil as well as the
soil temperature distribution around the heat exchanger U-tubes. We found the further apart from the U-tubes, the smaller
the soil temperature. Due to smaller heat resistance magnitude, the GHE performance of steel pipe was always better
compared to conventional PE types, with QL increased up to 36%. It was also found QL was increasing with the increase of

inlet velocities.
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