
II.Modeling
Quantitatively model thermal comfort by the mean
radiant temperature[5, 6]

Use SOLWEIG modeling software[7] to simulate
mean radiant temperature values from
meteorological and urban form input, varying solar
angle and urban form factors to reveal the projected
effect on thermal output.

I. Background
Global warming is causing rising heat in the world especially in big cities, with heat
waves arriving at increasingly severe intensities leading to discomfort and even fatalities.
Pedestrian thermal comfort has thus become an important subject for design and
planning of urban contexts to address the heat waves[1, 2].
Both urban forms and the solar angle impact the thermal output, and a model revealing
the underlying interactions helps address the thermal comfort with flexibility across
latitudes[3, 4].

IV. Results
Simulate the evolution of mean radiant temperature across the day in three street
zones, conditional on solar angle and street orientations.

The mean radiant temperature is in a downward trend from June to September,
consistent with a decreasing solar angle.
The right pavement is cooler than the other two street zones especially for the 0°
orientation, indicating the sun shading effect.
The 90° orientation mean radiant temperature values are generally higher than
the 0° orientation, due to the reduced effectiveness of the sun shade.

III. Configuration
Choose Rotterdam as the subject city.
DEM model with building height 15 meters
and street length 300 meters
Vary street widths in incremental 5 meter
steps from 5 meters to 45 meters.
Vary urban canyon orientation in two
directions, 0° and 90°.
Define three separate street zones: center
zone: central 5/3 width; two side pavement
zones: 1/5 width each on the side.
Use meteorological data on July 16th

combined with solar angles on each 16th day
from May to September to generate output
with varying solar angles.

V. Discussion
The effects of solar angle and street
orientation are found to be modulated by
each other, deeming it as necessary to take
account of both factors in an integrative
manner to correctly evaluate thermal
comfort of an urban design.
The thermal footprint left by the impact
factors are different on separate street zones
and at different times of day, reflecting the
difference in sun shading in space and time.
All the results call for a careful
consideration of sun shades in building and
street design.
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Top: Simulation Results under Different Solar Angles with 0 Degree Orientation

Bottom: Simulation Results under Different Solar Angles with 90 Degree Orientation


