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New Scales for Ventilation Efficiency and Calculation Method
by Means of 3-Dimensional Numerical Simulation for Turbulent Flow

——Study on Evaluation of Ventilation Efficiency in Room——

by Shuzo Muraxami*' and Shinsuke Karto*?

Key Words : Indoor Environment, Fluid Mechanics, Ventilating Systems,
Ventilation Efficiency, Numerical Simulation, &~: 2-Equation
Turbulence Model, Room Air Distribution

Synopsis : Three new scales for ventilation effi-
ciency and their distributions in a room are defined
in order to evaluate the distribution of ‘Ventilation
Efficiency’ in a room. They are defined according
to the distribution of contaminant in a room. (O
SVE 1 (Scale for Ventilation Efficiency 1): a space
averaged value of concentration of contaminant in
a room; its value is defined at the point where the
contaminant is generated as a point source. @) SVE
2: an average diffusion radius of contaminant dis-
persion in a room; it is also defined at the point
where the contaminant is generated. (3 SVE 3: a
concentration value of each point in a2 room, where
contaminant is uniformally generated in the whole
space of the room. The distribution of SVE1 and
SVE 2 are calculated by scatﬂng the source point
of contaminant in whole space of the room. SVE 1
directly evaluates the exhausting efficiency of
contaminant. SVE 2 evaluates the diffusivity of
contaminant in a room. SVE3 is corresponding
to the traveing time of air from the supply outlet
to each point. These new scales of ventilation
efficiency can be calculated by the contaminant
distribution which is measured by experiment, of

course. However 3-dimensional simulation for tur-

*#1,%2  Ipstitute of Industrial Science, University of
Tokye, Member

bulent flow and that of turbulent scalar diffusion
by means of k- two equation turbulence model
malkes it possible to predict the contaminant diffu-
sion sufficiently in practical application. Thus in
this paper these new scales for ventilation efficien-
cy are calculated from the contaminant distribu-
tion obtained by 3-dimensional simulation for scalar
diffusion using k-¢ two equation turbulence model.

In order to estimate the utility of these new
scales for ventilation efficiency, the characteristics
of ventilation efficiency in the conventional flow
type clean room are analyzed using of these new
scales. The results are as follows. (O First and
second new scales well represent the difference of
ventilation efficiency which is caused by changing
the numbers of the exhaust inlets and the supply
outlets in the same room. (2) These new scales
well represent the influence of posi@on of the
contaminant source on the cleanliness of the room
air. (@ The third new scale well represents the
traveling time of clean air from the supply outlet.
And it is easy to know where is far from and close
to the supply outlet in a view point of the air flow
route. Thus it is confirmed that these new scales
for ventilation efficiency are useful for evaluating
the distribution of ventilation efficiency in a room.
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