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(3))], and the ratio of calculated to measured concentrations. Some-
what higher concentrations than those in the table were occasionally
measured at distances less that 5 m from the source. These higher
values were not listed in the table because of the close proximity of
the sampler from the source.

In calculating Gy and Oy the following expressions were used:

.9031
= ax
y
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z
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where a, b and ¢ are functions of stability as indicated in table 4
(Eimutis and Kenicek, 1972).

Table 4.
Stability a b c
A «3658 .192 .936
D 1471 .079 .881
E 1046 .063 L.871
F 0722 .053 ,8l4

For stability class G: 1y(G) = 2/31y(?) and ~z(G\ = JISJZ(F)

From the values in Table 3 we can see that in only ¢ case did (3)
underestimate the measured peak value. This was in test . at the EOCR
facility un’'er "A" atmospheric stability conditions. The wind speed in
this case was 7.4 m/s. Perhaps in this example the use of temperature
gradient, by itself, was insufficient to accurately - termine the sta-
bility class. Eqn. (3) was usually within a factor of 10 at the EOCR
facility and within two orders of magnitude at Rancho Seco.

IV. CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

Since the EOCR and Rancho Seco sites and structures are very differ-
ent, it is significant to note that the maximum neaggred re},tivc concen=-
trations from numerous samples were just under 6x10 ~ sec m ~ at both
sites. It is postulated that there is enough turbulence generated close
to the buildings within a ogsfuce bgsndary or skin layer that values of
C/Q much larger than 6 x 10 ~ sec m ~ will not be measured for sixty min-
ute averaging times. For shorter averaging times, somewhat larger values
may be expected (Smith, 1978).

In this paper a consistency in measured tracer concentr.ticns at
the two sites was found that enables one to deternine a more realistaic
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maximum expected C/Q within about one scaled distance units from the
building. This "method" is also simple to use since the only informa-
tion required i{s the minimum cross sectional area of the building and
the distance from source to receptor.

Further progress in our understanding of diffusion in the near-
building environment will hinge on well-planned field measurements which
are carefully correlated with wind tunnel studies. R. N. Meroney,
Colorado State University, has conducted wind tunnel modeling of the
EOCR and Rancho Seco sites in order to make comparisons with the field
studies.

Several specific nroblems need to be resolved:

a) By means of field studies, the effect of building wakes needs to
be separated from that of wind meander in time-averaged concen-
tration distributions. Licensing requirements might then consider
the magnitudes of these effects for a given site.

b) The impact of changes in basic building shapes probably requires
additional wind tunnel and field investigations. The effects of
surface roughness, relative wind direction, turbulent intensities,
Reynolds numbers, and eddy scale need to be documented. In this
way, a useful data base for analytical modeling may be built. The
state of the art in wind tunnel modeling could be particularly
aided if full scale studies evaluated the nature of flow around
buildings with projecting surfaces, circular cross-section, and
curved roof surfaces (Cermak, 1975).

c) The nature of air flow along the building skin needs to be studied.
Such factors as the steadiness of the approach flow, the wind shear
(profile) and the turbulent characteristics of the wind all affect
locations of flow separation and reattachment, and should be well-
documented. Data defining the relationships bet veen mean surface
pressure distributions and flow patterns at various distances from
the building surface are not well understood. The majority of flow
studies have concerned themselves with the wake side of buildings.
Attention needs to be given to measurements on each of the other
sides, as well. Remote sensing technologies might be exploited as
a cost effective means to obtain some of the data.

d) Little is known about the speed of movement of gases within the
near-building environment. Sampling techniques suitable for study
of transient (or fluctuating) pollutant fields may be utilized for
understanding classes of problems related to short period phenomena.

e) The relative magnitudes and effects due to varying building geometry,
atmospheric parameters, topography, ard source exit speed need defi-
nitivn. These four variables introduce a wide field of research for
both the wind tunnel and full-scale investigations. As measurement
programs progress from the simple to the complex, close coordination
among the three areas of analytic modeling, full scale field studies,
and wind tunnel measurements should be maintalned. Judicious exploi-
tation of the advantages of each of the separate methods may best help
fill the gaps in understanding.
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APPENDIX A

The bibliography which follows represents a compilation of the
known research work in close-to-building diffusion. It includes complete
listings on known research work dealing directly with diffusion, but lists
only a portion of those references which address related topics such as the
structure of atmospheric boundary layers and turbulence, or restrictive
hardware or theory development. The papers are ordered chronologically by
topic. Approximately 3% of the listings were thought to pertain to more
than one topic listing. Where this is the case, the reference is enclosed
in parenthesis under the secondary topic.
The topic areas used are:
I. Summary Papers
A, Empirical data summary
II. Theoretical Studies
I1I. Analytic Development
IV. Wind Tunnel Tests
A, Area of Flow Separation
B. Wake Area
C. Effects of Other Structures

D. Measured Surface Pressures and their effects on Building
Surface Flows

E. Effects of Meteorological Parameters, Surface Roughness,
and Upstream Turbulence

F. Modeling Problems
G+ Wind Tunnel Hardware Development
H. Scaling Validation Studies
I. Studies of Specific Building Complexes
V. Studies for Engineering Diffusion Estimates
VI. Field (Prototype) Studies
VIl. Comparison Studies - Model to Prototype
VIII. Related Research Topice

IX. Applicable Eagineering Journals
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