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Abstract

Keywords : shading factor, microclimate, thermal comfort, urban heat

island

1. Introduction

Global warming effects not only increase the energy consumption
of indoors but also decrease the thermal comfort in outdoor environment.
Shading is the import factors contribute to micro-climate due to the
blocking sunlight mitigate the thermal uncomfortable due to of
short-wave radiation. Furthermore, the shadows on the ground decrease
surface temperature which reduces the long-wave radiation. However,
the trees and artificial may cause different effect of thermal comfort
which should be further discussed. Since Taiwan have hot and humid
weather, its important to offer a guideline for the designer while deal
with the microclimate, which help to release the heat island effect and
enhance the thermal comfort.

Furthermore, the green building improvement project supported by
the Architecture and Building Research Institute contribute significant
results on the energy consumption for indoors. Concerning the strategies
applied in outdoors, e.g. trees and pavements, may also contribute to the
mitigation and improvement of the outdoor thermal environment.
Therefore, it is needed to apply the model to validate the variation
between the before/after construction to prove the improvement of

outdoor environment.

2. Method and procedure

The methods applied in this research include two stages. The first
stage is to establish the mean radiant temperature mode and the second
stage is to validate the effect of green building improvement projects.

The details related to both stages are listed below

XIv
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(1) Establishing the mean radiant temperature model: This research
conducted field experiment in nine locations combined of different SVF
and albedo values and measure the air temperature, relative humidity,
globe temperature and wind speed. The data is than imported to the

RayMan model to validate it on the predicting of long-term Tmrt.

(2) Validating the effect of green building improvement projects: This
research choose three project from the previous green building
improvement projects and import the building types, materials, and
vegetation in the RayMan model to validate the effect of mitigation of

microclimate in long-term studies.

3. Initial results

Compared to the material of pavement in outdoors, the shading
effect more important for the mitigation of hot condition in outdoors.
Further more, three green building improvement projects have been

chosen for this research.

4. Suggestions

For instant suggestions, the shading devices should be added in the
outdoor environment. For the long-term suggestions, the database for
local context should be established and the guideline should be included
in the future ecological communities in the Green Building Evaluation

System in Taiwan.
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hoe AR B P > T35 58 B (mean radiant temperature, Tmrt)
Bt F RN AMAZRLIN B EREAGEHEZ Y EHPETRL
A EDFEHR R L5 REFGHERIEE RS FRY KL & D
Tl flco @2 F U RER R BRI RER L &~ SO 7726
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o R g kR BEEEFRET T Flp o AT RREY K
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File  Input OCutput Table Language 2
—Date and time —Current data
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i 1.0
time zone (UTC + h) | - I__[m =
Thermal indices
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File [Input Output Table Language 7
Date and time Current data

Date (day.month year) 1 Airternperature Ta () 20.0

Day of year 169 Yapour pressure WP thPa)  |12.8
Laocal time (h:mm) 18:12 Rel. humidity RH (%) 53.48

Wiiind welocity v {m/fs 1.0
Mow and today by (mis) Calculation:
Cloud cover M {octas) 0.0 e

Geographic data Glabal radiation G Afm?

Location: Mean radiant ternp. Trrt @)
Australien (Darwing j

Personal data Clothing and actiity

‘ REISTE 'Dcat'°”| Heightgmy  |1.75 Clothing (cla) 09
Geogr. longitude (&) 13074 Weight (ko) 740 Activity (W) 20.0
Geogr. latitude GE 1273 Age () L Position standing -
Altitude (m gex m >
{rm Thermal indices
Tirmezoneg (UTC + k) . V¥ PMY | PET v SET*

ﬁglnse
W 3-15 RayMan #-# % 4 &
CERY EEYEE LD

"' RayMan Pro - Edit obstacles - Hindernisobjekte bearbeiten

File |0307_1.0bs Cursor; x; 166.00  y: 193.00 Obstacle
" in calculation
200 &+ Building v
W " Deciduous tree i
Iﬁ " Coniferous tree v
— Obstacle # |0 =
& Rotate obstacles
Angle (7 'El— & Rotate
e,

E o Location .

Altitude (my |1.00

i

& |

Scale (mipixel) 1
Yardstick (m)

-200 m
-200 m b= 200 m
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date time longitude latitude: Altitude Ta vP v tf  albedo b:’a":izn G cLO MET
1999/6/29  1:00 120°25' 23°29' 27 2623 311 065 28 015 07 000 09 80
1999/6/29 2:00 120°25' 23°29' 27 2593 304 076 2.8 0.15 0.7 0.00 0.9 80
1999/6/29  3:00 120°25' 23°29' 27 2582 300 071 28 015 07 000 09 80
1999/6/29  4:00 120°25' 23°29' 27 2539 201 035 28 015 07 000 09 80
1999/6/29 5:00 120°25" 23°29' 27 2372 284 0.18 2.8 0.15 0.7 0.00 0.9 80
1999/6/29  6:00 120°25' 23°29' 27 2373 286 024 28 015 07 138 09 80
1999/6/29  7:00 120°25' 23°29' 27 2484 205 035 28 015 07 8053 09 80
1999/6/29 8:00 120°25" 23°29' 27 2790 284 047 2.8 0.15 0.7 327.69 0.9 80
1999/6/29  9:00 120°25' 23°29' 27 2891 283 135 28 015 07 45821 09 80
1999/6/29  10:00 120°25' 23°29' 27 3042 276 229 28 015 07 627.60 09 80
1999/6/29 11:00 120°25' 23°29' 27 3079 269 212 2.8 0.15 0.7 680.37 0.9 80
1999/6/29  12:00 120°25' 23°29' 27 3137 269 1.76 28 015 07 65815 09 80
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1999/6/29 15:00 120°25' 23°29' 27 31.58 30.0 341 2.8 015 0.7 352.68 0.9 80
1999/6/29  16:00 120°25' 23°29' 27 3186 306 423 28 015 07 297.14 09 80
1999/6/29 17:00 120°25' 23°29' 27 2836 261 1.06 28 015 07 6665 09 80
1999/6/29 18:00 120°25' 23°29' 27 2820 26.3 1.12 2.8 0.15 0.7 11.11 0.9 8O
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1999/6/29  23:00 120°25' 23°29' 27 2650 205 065 28 015 07 000 09 80
1999/6/29  0:00 120°25' 23°29' 27 2458 208 012 28 015 07 000 09 80
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Geographic data Global radiation G (Wim=) o
Location: Mean radiant temp. Tmrt (°C) | —
Taiwan (Chiayi) ~|
~Personal data Clothing and activity ————
e T
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Altitude (m) IU Sex m vl —
—Thermal indices
Timezone (UTC + h) IB-U ¥ PMV ¥ PET ¥ SET*
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