The JHU Turbulence Database Cluster

FORCED ISOTROPIC TURBULENCE DATA SET

The data is from a direct numerical simulation of forced isotropic turbulence on 1024
periodic grid, using a pseudpectral parallel code. Time integration of the viscous term
is done analytically using integrating factor. The other terms are integrated using a
secondorder AdamsBashforth schem&nd the nonlinear term is written in vorticity

form®. The simulation is daliased using phasshift and a2x/§/3 truncatiod. Energy is

injected by keeping constant the total energy in modes such that theinuraber

magnitude is less or equal to 2. After the simulation has reached a statistical stationary
state, 1,024 frames of data, which includes the 3 compmooétite velocity vector and

the pressure, are generated and ingested into the database. The duration of the stored data
is about one largeddy turnover time.

Simulation parameters:

Domain: 2 x 2m x 2! (i.e. range of X, x; and %is [0,2 ])

Grid: 1024

Viscosity (! ) = 0.000185

Simulation timestep! t = 0.0002

Data are stored separated"lby= 0.002 (i.e. every 10 DNS testeps is stored)

Time stored: between t=0 and 2.048 (1024 time samples separdt@d by

Statistical characteristics of turbulence, time averaged over t=0 and 2.048:

Total kinetic energyg, = <2%00> . E_=0.695
k time
Dissipdion, , _ <Z(vk2ﬁiﬁ*)> ; £=0.0928
Rms velocity,u’ = \(2/3)E, : u =0.681
Taylor Micro. Scalel = V15vu* / € : A=0.118
Taylor-scale Reynolds #Re, =u!/ /" : Re, =433
Kolmogorov time scale'n =v/e: 7, =0.0446
Kolmogorov length scalé = "¥4#/4: n=0.00287
Elk
Integral scalelL = iz_[ﬂdk : L=1.376
2u k
Large eddy turnover timé&, = L /u’: T,=2.02

Figures 1 and 2 show radial spectrum and-sewes ofE,,: andRe. The values
corresponding to the data in the database are for t>0 anah $h solid lines.
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Figure 1: Radial kinetic energy spectrum, averaged in time between t=0 and 2.0
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Figure 2: Total kinetic energy (left panel) and misoale Reynolds number (right panel) as
function of time. Dashed line is times before ingestion into database. Data cornegtoride
database is show using solid line between t=0 and 2.048.
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