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It is hard to say that the heat environment in urban districts in summer is comfortable in recent years, and
the heat islands in the summertime will cause a higher temperature in the district and climate change due to
global warming. Proposals are required. Under such circumstances, it is required that scientific quantitative
evaluation is added to the proposed measures, and that EBPM (Evidence Based Policy Making) is carried
out. Therefore, in this report, we report the results of implementing information creation that contributes to
EBPM.
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1. Introduction

The heat environment in urban areas in summer is hard

even under the current climate but is expected to worsen in DHC plant CG3 plant

o

the future climate where warming is predicted. Therefore,

various mitigation and adaptation measures have been
proposed. In this study, we have investigated the effects of
artificial exhausted heat from human activities in district. The
cases are DHC (District Heat and Cooling system), exhausted
heat from each building, combination of DHC and CGS
(Combined Heat & Power), and ocean heat disposal. We have

evaluated the thermal environment in the district by numerical

simulation. The installation of a power plant (CGS) in the

¢ e
T

district has the merit of maintaining economic activity even if v .

the power supply from the outside of the district is cut off

during a large-scale disaster. On the other hand, the Fig. 1: 10-minute average temperature distribution (degree
stakeholders are required to understand that the heat of Celsius) at a height of 50m from 12:35 to 12:45. Case DHC
environment is likely to deteriorate. As an example of (left) and Case CGS (right) are shown. Since this height is just
information creation that contributes to EBPM, this issue was above the height of the heat tower of the plants, the
considered appropriate and selected. temperature is high at the installation positions of the plant

In this report, the weather condition is the day of from 9:00 (the portion enclosed by circles).

on August 5, 2015 to 18:00 on July 7, 2015, and from 12:00 to
14:00 on July 7, 2015 for building resolved simulation.

Table 1 :  Case definitions

2. Results Case | Current DHC system
Figure 1 shows the horizontal temperature distribution at DHC (Control Run) _
50m height (Case DHC (left) and Case CGS (right)). Because CINa]s)e exhausted heat from each building top
of the height just above the exhaust heat tower, Case DHC plus CGS
high-temperature parts can be observed near the installed CGS 60% of Peak Power
locations of each DHC and CGS plants. The lower right of the Case | ocean exhaust
figure is on the sea area, so the temperature is low. As shown SEA but constant SST

by the temperature contours, the mean wind direction is
north-northeast (from upper right to lower left in the figure).
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Fig. 2: Histogram for occurrence frequency. From left to right, the Case IND, CGS, and SEA are shown with control run of
Case DHC (blue). The data are counted for 30-minutes (12:30-13:00) in MM21 district on the ground height.

Comparing the two cases, the difference is only in the vicinity
of the CGS plant, and no hot air is observed even on the
downstream side of the CGS plant. Since the heated air runs
into the upper area of the towers because of the lower density
than that of the arounds. Therefore, the heated air does not
flow down to the ground, and it can be predicted that the
effect from the CGS plant near the ground is small. This is
confirmed from the occurrence frequency distribution of
temperature at ground level. Figure 2 shows the occurrence
frequency of air temperature from the three heat source
systems, superimposed on the blue histogram of the control
case (Case DHC). From the left, plotted are Case IND, Case
CGS, and Case SEA. In the middle panel of Case CGS the
red histogram shows almost the same distribution as the
control case (blue), that is, even if a power plant is installed in
the area, there is almost no effect of the ground level on the
walking space. On the other hand, in the other two cases, it
can be observed that the peak temperature of the frequency is
slightly lower with 0.2-0.3 degrees.

3. Summary

In the LES calculation, a weak change in the hot
environment in the walking space due to the difference in the
exhaust heat method has been obtained. In this report, the
analysis results are for a specific day. By continuous
calculations, we could contribute to EBPM by using the
conducting statistical analysis under the meteorological
conditions that appear in the same area. At the same time, we
can introduce to the stakeholders the reasons why the results
are obtained (in this case, even if a power plant is installed, the
effect of the heated air spreading over the sky will have little
effect on the ground). We think this kind of additional
information is also useful for EBPM.
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