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The momentum and scalar transport from urban surface into atmosphere is the one of the important factors to improve
the environment in the urban area. The geometric dependency of the transfer coefficients for momentum and scalar
has been revealed by a series of wind-tunnel experiments. However, it is not well known that the features of flow
fields generated by the ejection event, strong upward transport of low-speed momentum fluid, and the sweep event,
strong downward transport of high-speed momentum fluid. Therefore the authors perform numerical simulation by
using Large-eddy simulation model over urban-like surfaces. Quadrant analysis for instantaneous flow field is
conducted to investigate the contribution of ejection or sweep to the total momentum transport. In addition,
conditional averaged flow fields show that the ejection or sweep event can be generated by the pair-vortex which

causes strong upward or downward flow.
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Fig 1. Schematic figure of calculation domain. (a) side view, (b) plan view. H;
building height (=24mm).
Table 1. Simulation conditions

Array pattemn Staggered pattern with 7.1% of packing
density

Roughness Height H 24 mm

Simulation domain 60H X 30HX 6H

LXLXL, L=5")
Resolution  (h=A=A) H/16

Boundary Conditions
x-y boundary Cyclic condition
top boundary Free-slip condition
wall surface Wall function (log-law)
Initial duration 4007 (Normalized time of 7=H/u)
Averaging period 400T
Friction velocity #” 020"

™ Obtained from Wind-tunnel experiment (Hagishima et al.(2))
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Fig. 2 Comparison of spatially-averaged and temporally-averaged profile.
Wind-tunnel data (WTE) obtained from Ikegaya et al.'® Spatial-average;
average in whole simulation domain, Spatial & temporal-average (1);
average in whole domain at 5 different time steps, Spatial &

temporal-average (2); average in whole domain during 4007
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Fig. 3 Contribution on momentum flux of sweep and ejection events
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Fig. 4 conditionally-averaged flow field with S> 0 for ejection and sweep event at zZH=0.5 (blue; x/H=0.5, black; x,/H=0, red; x/H=-0.5)
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Fig. 5 conditionally-averaged flow field with $>8 for ejection and sweep event at zZ/#=0.5 (blue; x/H=0.5, black; x/H=0, red; x/H=-0.5)
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Fig. 7 conditionally-averaged flow field with $>8 for ejection and sweep event at z//#=2.0 (blue; x/H=0.5, black; x/H=0, red; x/H=-0.5)
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