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MISKAM - up to version 5.x

- threedimensional non-hydrostatic
flow model

- k-eturbulence closure, modified as
suggested by Kato & Launder (1993)
and Lopez (2002)

- simple numerical procedures, runs
on standard PC

- ~ 100 implementations in Europe
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MISKAM - version 6

- optional: use of predictor corrector
advection scheme (MacCormack,
1969) for momentum transport

- optional: use of corrected upstream
scheme (MPDATA, Smolarkiewicz,
1989) for transport of scalars (k, €)

- minor bug fixes
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Evaluation following VDI
guideline

- first results (MISKAM 6 beta?2)
presented at Harmol1l, Cambridge

- two bugs fixed in the meantime
- MISKAM 6 beta3

- repetition of evaluation process
gives irritating results in some
cases
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Comparison to wind tunnel data -
near field

HitTate %
(required according to
guideline: 66

= 7

Test case C4,

2930 u VvV W
MISKAM 5.02 74 67 66 ©
MISKAM 6 beta?2 76 68 67 ©

MISKAM 6 beta3 75 67 ®
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Comparison to wind tunnel data -

near field
MISKA MISKAM 6
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,right for the wrong
reason’ ?
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Comparison to wind tunnel data -

n%reQSI'Q\ation?
- turbulence energy inaccurate near

building walls
(wall functions, grid resolution)

- flaw ,preserved’ by refined MPDATA
advection scheme

DR F ISEEURSRI S|y ftid not use
MPDATA scheme
- no significant changes of evaluation

results =» NO
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Model setup for MUST

cimiilatinne

wind
-45 degree

source
position
(at -45 deg)
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Model setup for MUST
Slmb‘u/asqmlm&ions:

- grid size 400 x 400 x 30 cells

- grid resolution 0.5 -2 m

- surface roughness lenght 2 cm
- building roughness lenght 2 mm
Dispersal simulations:

- point source at lowest grid level
- continuous emission
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Model setup for MUST
simulations
Inflow profiles: e ]
- good agreement ;
between |
computed J. | ‘
and observed N | X
wind N |
profiles | // |
- computed TKE y 0_4/‘/’ -
too low (z, too o,
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Flow simulations - 0° case

Profiles in the wake of containers:

- profiles of MISKAM 5.x and 6 almost identical,

fine grid better
- U: lower velocities than in wind tunnel

bt resoljed
_ ¥

0 0.5
W/Uref U/Uref

0.5
U/Uref

1 I-Ol1 L 1 1 L 0
W/Uref

0.1

Wind Tunnel Data = + =« = MISKAM 5.01 coarse grid = == — = MISKAM 5.01 fine grid == == == MISKAM 6 Beta 3 fine grid
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Flow simulations - 0° case

Profiles in the longitudinal ,,streets”:

- profiles of MISKAM 5.x and 6 almost identical,
fine grid better

- U: lower velocities than in wind tunnel
| W Tesmsbsim ulationoneae=t) ]

1 1 15 -0.2 -0.1 0 0.1
U/Uref U/Uref W/Uref
Wind Tunnel Data = « =« = MISKAM 5.01 coarse grid = == — = MISKAM 5.01 fine grid == == == MISKAM 6 Beta 3 fine grid

0.1 0.5

1 15 1 -02 L L I-o-1l L 1 1 0
W/Uref
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Flow simulations - -45° case

- profiles of MISKAM 5.x and 6 differ remarkably
iIn some cases

- simulation results of W again more problematic

C
2

E =45 tied'| Tidw pofildsT ~F -3% deg | flow profiles 17 [-45 deg | flow profiles 17 [-45 deg | flow profiles
i i i
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Dispersal simulations - -45° case
MISKAM 5 results:

- plume direction in simulation different from the
experimental one

- larger values of concentration near the source

wind tunnel data interpolated ) R 2 wind tunnel data interpolated
coloured plot, white lines: N 4 coloured plot, white lines:
MISKAM 5.01, dispersion: ) 2 MISKAM 5.01, dispersion:

' 03 MPDATA scheme, 2 steps
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Dispersal simulations - -45° case
MISKAM 6 results:

plume direction in simulation overlapping with
the measurement

- near-source concentrations lower than in
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wind tunnel measurement
black lines:

wind tunnel measurement
black lines:

wind tunnel data interpolated
coloured plot, white lines:
MISKAM 6 beta3, dispersion:
upstream scheme

MPDATA scheme, 2 steps
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Dispersal simulations - -45° case
Significant improvement of MISKAM 6 results in
comparison to version 5.x
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Dispersal simulations - -45° case
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6 beta3 upstream scheme
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X =0m ® wind tunnel 5.01 upstream scheme = « == 501 MPDATA scheme
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Statistical evaluation of dispersal

i NMS Hit
Metric E R FAC2 FB rate
MISKAM 5.01 coarse grid | 23.29 | 0.54 | 0.40 -0.88 0.5
MISKAM 5.01 fine grid 626 | 0.76 | 0.53 | -0.32 |0.62
upstream scheme
MISKAM 5.01 fine grid
MPDATA scheme, 2 steps 9.21 | 0.71 | 0.45 -0.37 0.53
MISKAM 6 beta3 fine grid | 53 | 9 96 | 0.60 | -0.02 |0.77
upstream scheme
MISKAM 6 beta3 fine grid
MPDATA scheme, 2 steps 1.18 | 0.92 | 0.50 -0.02 0.66
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Hit rates for flow variables and
concentrations

Calculated for all measurements of the 0° and -45°
MUST case

(up to 3462 measurement points) with allowed
deviation-D-of 25%

Ll MMISKAN 508 cpaserid | g Ly L W
al??tgﬁgigliiii%{j cordingthe table. UIU... 0.008
a,z; ““““““““““““““““““““““““ 1 | V/U, 0.007
Sos- - |W/U,, 0.007
To4] 1 |k/U_2 0.005

o B | |C*  0.003

3i IiS NI AiSesis NS

U/, VIU., WU, K/U 2 C*
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Discussion

- Improvements of model code not
exactly reflected by evaluation
results

- MPDATA scheme reveals possible
problems of turbulence closure

- significant improvement of
dispersal results based on refined
advection schemes in flow model

- as a whole, MISKAM 6 beta3 is a
_CJEa_LmeLmLemﬁanmpated to

ce Nnravinlic vvaercinnea
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Thank you for your attention
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