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The Numerical Simulation(I) of Field Tracer Experiment by a System
for Prediction of Environmental Emergency Dose Information (SPEEDI)
—— Field Experiment with a Line Source —

Masamichi CHINO, Hirohiko ISHIKAWA and Michio KAKUTA

Department of Environmental Safety Research,
Tokai Research Establishment, JAERI

(Received December 19, 1983)

In the study about the health protection against accidental release, the
development of a code-system SPEEDI and a series of field tracer experiments
for the wvalidation of calculation model in SPEFDI have been performed since
1680.

This report describes about numerical simulations of field tracer
experiments with a line source in 1880 and 1681 whose aim is to study the
vertical diffusion in a thermally induced boundary layer (TIBL). To the
simulation, WINDO4,/PRWDA, which are detail calculation codes in SPEEDI, were
used, considering the speciality of TIBL structure and release mode of gas
tracer. WINDO4 calculates three—dimensional mass—consistent wind field by a
variational method, and PRWDA calculates three—dimensional concentration
distribution by a particle diffusion method, combined with WINDO4,

Calculated results show that WINDO4/PRWDA can simulate complex
diffusion, like that the wind distribution changes with time and that the
thermally induced boundary layer exists.

Keywords: Numerical Simulation, Field Tracer Experiment, Accidental Release,
SPEEDI, WINDO4/PRWDA, Thermally Induced Boundary Layer
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AMeDAS Observation 1n the Observation by the
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Fig. 1 The overall concept of the method of three~dimensional mass—consistent

wind field,
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Fig. 2 Conceptual represantation of particle diffusion method.
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Fig. 3 The outline of field tracer experiment.



JAERI-M 83-233

)
I S
(a) *80’s field tracer experiment
© l
5 rA
[¢)
o A o
Vertical and
ground level sampling 0-9-0
o ° 0 ® .0
o e
. o Of —
Ground level sampling o L
Ot—o0 J—
. o
Flight course
)
1 kmx1 km cell B
b
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Fig., & Sampling net of field tracer experiment.
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Fig. 5 FExample of tracer gas flow which is simulated with many particles.

Table 1 Classification of atmospheric stability (U.S. me thod)

o _ Pasquill UE* AT

Classification categories (degrees) (°C,/100m)
Extremery unstable A 25.0° <-—19
Moderately unstable B 20.0° —1.9to —1.7
Slightly unstable C 15.0° —1.7t0 —1.5
Neutral D 10.0° —1.5to —0.5
Slightly stable E 50° —0.5te 1.5
Moderately stable F 2.5° . 1.5 to 4.0
Extremely stable G 1.7° > 4.0

% Standard deviation of horizontal wind direction fluctuation

over a period -of 15 minutes to 1 hour.
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Table 2 Outline of Meteorological data at the experiments

Year | Time | Run No. Wind field Turbulence Flight
course
10715 Run 1 Moderate and % Uniform A
15:00 uniform (ENE)
10/16 | gun 2 Weak and Uai form 5
8:00 uniforin  (NNE)
10/16 . :
. Run 3 Variable with Uniform B
14:00 region '
180 10/17 Run 4 Moderate and TIBL*+ c
13:00 uniform (ENE)
10/18 Run 5 Moderate and TIBL A
10:00 uniform (NE)
10/18 _ Strong and
14:00| Run 6 uniform (NE) TIBL A
16/19 Weak and extremely
Run 7 : ‘ . TIBL A
13:00 variable with height
8/20
i Run 1 Strong and Uniform A
9:30 : uniform (NE)
8/20 Moderate and
15:00f Run 2 uniform (NE) TIBL ‘ A
8/24 Moderate and
10:00| Run 4 uniform (ESE) TIBL A
8/24 Moderate and
- 13:30 Run 5 uniform  (ENE) TIBL A
8/24 ‘ '
. Run 6 Moderate and Uniform A
16:30 uniform (ENE)
8/25 Run 7 Moderate and . TIBL A
8:30 uniform (E) '
8/25 Run 8 Moderate and TIBL A
12:30 uniform (ESE)
8725
) Run 9 Moderate and Uniform B
15:30 uniform (SE)

)

¥ Dominant wind direction at the coast line when the release start.
%% Thermally induced boundary layer
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Fig.B Observed vertical temperature profile (1). (Run 4 and Run 5 of '80)
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Fig.6 Observed vertical temperature profile {(2). (Run & of "80 and Run 2 of '81)
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Fig.6 Observed vertical temperature profile (4). {(Run 7 and Run 8 of '81)
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Temperature

Fig. 6’

Graphic display of table 1.

Table 3 llodel thermally induced boundary layer.
Run No, Model stability.height
s ~ 160 — 200 m -~
80 Run 4 c D E
Run 5 -~ 1900 — 200 m ~
C D E
o~ 150 m ~
Run 6 D E
*81 Run 2 -~ 50 ~ 10m ~~
C D E
— 80 ~ 180 m ~
Ru.n 4 A D £
—~— 50 ~ 100m —~
Run 5 c n E
— 50 ~ 180 m ~
Run 7 B D E
—~— 50 ~ 100 m -~
B [}] E

Run 8
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Fig.7 Simulated results of Run 4 of "80's experiment (1).
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Fig.7 Simulated results of Run 4 of '80's experiment (2).
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Fig.10 Simulated results of Run 2 of 'Bi's experiment (2).
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Fig.11 Simulated results of Run 4 of '81's experiment {1).
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Fig.13 Simulated results of Run 7 of. '81's experiment (l).
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Fig.14 Simulated results of Run 8 of '8l's experiment (1-).
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Fig.21 Simulated results of Run 6 of '81's experiment (1).
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(b) Calculated wind field at the release height.

Fig.22 Simulated results of Run 9 of '81's experiment (1).
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(c) Comparison of the ground level concentration.

Fig.22 Simulated results of Run 9 of '81's experiment (2).
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(a) Downwind distance where maximum point appeared.
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(b) Maximum concentration value.

Fig.23 Cowparison of naxiuum concentration between experiment and calculation,
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Meaning of symbol in Fig.l6 (b),(d) and
Fig.17 (b),(d).

Appendix 1

Wind speed

.. D'Om/s _ D.:’JMS c
0.4 - 1.5 I
1.6 -~ 5 5 r
2.6 - 3.5 f
3.6 - 4.5 f
4.6 — 5.5 F
5.6 — 6.5 F
é.6 — 7.5 F
/.8 — 8.5 ?
8.6 - 9.5 E
2.4 - 10.5 r
10.6 - 1.5 f

1.6 — 12.5 f
12.6 - 13.5 i
13.6 - 14.5 F
14.6 — 15.5 F
15.6 — 16.5 F
16.6 — 17.5 E
17.6 — 18.5 £
18. 6 — 9.5 £
19.6 — 20.5 i

N
Wind direction : W &———-I———‘»E
‘ S



