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Wind Pressure Coefficients and Spectrum Estimation of Dome by
Improved Delayed Detached Eddy Simulation
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Abstract

In this study, the reliability of the analysis is evaluated by comparing the average wind pressure coefficient, RMS wind
pressure coefficient and wind pressure spectrum with same condition of wind tunnel test which are calculated in the

high-Reynolds number range of 1.2x10°, 2.0x10° each for the typical curved shape dome structure. And it is examined by
the reliability of analysis through Improved delayed detached Eddy Simulation(IDDES), which is one of the hybrid
RANS/LES techniques that can analyze the realistic calculation range of high Reynolds number. As a result of the study, it
was found that IDDES can be predicted very similar to the wind tunnel test. The distribution pattern of the wind pressure
coefficient and wind pressure spectrum showed a similar compared with wind tunnel test.
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(Fig. 1) Wind resistance design process using CFD
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2.1 Detached Eddy Simulation (DES)

Detached Eddy Simulation> Spalart et al.
(1997)°ll oJsl A& AtEJen 7P & g
Hybrid RANS/ LES 7|9oltf. 8l 7S A=t
o] A7)9} GF A Y (Turbulent length scale)S
71E2 2 RANSS} LESE wAlste] sj4shs e
o, Yoz e pe o FHUT,

activate RANS
activate < LES

If CppsAipax> Ly
]f CDESAmax = Lt )

A= max (A, A LA )

L, = turbulent length scale

Cpps = 0.65 (434 &+
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flow
Detached flow = LES

Near wall = RANS Lt > Amax

Lt < Amax

NCCH
#

{Fig. 3> Concept of Detached Eddy Simulation (DES)

2.2 Improved Delayed DES (IDDES)
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(Fig. 4) Hemispherical pressure models

in smooth flow wind tunnel”
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(Table 1) Physical factor of two cases

Case 1 Case 2
Wind velocity 15m/s 25m/s
Density 1.225kg/m®
Dynamic viscosity 1.8375 <10 ° kg/m s
Diameter 1.2m
Reynolds number 1.2x10° 2.0 10°

02 2DRHE HOJAA wjRIete] FEG 5

Symmetry
condition

Pressure

Velocity outlet
inlet

(Fig. 5) Domain and boundary conditions
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314 AA= Spalart(2001) 7} A A1g W w2}
ZA =HQl 99S Dome Region (DR), Focus
Region (FR), Outer Region (OR)Z &3t A47d
3. <Table 2> Al Gell X A=} =7] &
AdE F A8 5 YeliY, <Fg 62 44
© Azte] Egolth

(Table 2) Grid size and number of cells
DR FR OR No. of cells
Case 1 D/120 D/100 D/12 32 million
Case 2 D/160 D/100 D/12

3.9 million

(Fig. 6> Figure of grid division
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