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Evaluation of Thermal Environment at Rooftop Garden
of Large-Scale Commercial Building
Hiroyuki Akagawa Takayuki Kubota Hidetaka Komiya Kazuo Ichikawa

Abstract

The effects of a rooftop garden of a large-scale commercial building on both the indoor and the ambient
thermal environments were studied from three standpoints. Firstly, the thermal insulation effect of the rooftop
vegetation was estimated. Measurements of heat transmission through the ceiling slabs both with and without
vegetation showed an approximately 4.5% reduction of the annual cooling load due to vegetation. Secondly,
mitigating effects of the vegetation on the heat island were evaluated based on surface temperature measurements
by an infrared camera made on fine days in summer. The difference between the sensible heat flux from the
vegetation and that from the paved asphalt was up to 300 W/m? in the daytime, which is equivalent to a reduction
in sensible heat emission from the whole rooftop garden by about 1.0 MW compared to the case where the rooftop
garden is entirely covered with asphalt. Thirdly, since the rooftop garden is mainly planned for visitors, the thermal
environment of resting places and the behavior of visitors in summer were observed. The cumulative number of
visitors to the rooftop garden was negatively correlated to the accumulated solar radiation. The mean residence
time of the visitors tended to be longer in the tree-shade than in the sun under strong solar radiation, while on
cloudy days places without tree shade tended to be preferable and had longer mean residence time.
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Cross Sectional Views of the Ceiling Slab with and
without Vegetation
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Thermal Images of Rooftop Garden and Peripheral Area
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Accumulated Solar Radiation and Cumulative Number
of Visitors from Noon (Point No.1)
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Sky View Photos taken by a Fish-Eye Lens



No.69

— S [

i —
14 ] 4
00 4 " JF L 132
= 1000 130
- JaAWATAWNELELELEEY
809 LA A W ze
400 " 24
200 22
0 T T T T 20
— 80 32
g 10 F WBGT 1 30
< 60 . 28
2 e B

r ] =

r hl Q

20 | 15
10 b hed il s, eolichiglioige il s | 12

10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Fig. 10 WBGT
2004 8 3

Solar Radiation, Air Temprature, WBGT and Number of

Visitors at Points No. 1 and 4 (2004/8/3)
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Fig. 11
Number of Residences and Mean Residence Time at
Points No. 1 and 4
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