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Abstract

This research was carried out to report the thermal effect by a long-term survey investigation on
an existing office building where the SEDUM planting with the lamella soil had been given. And the
this also evaluates the features of evapotranspiration on the greening side with a watering experiment

The rooftop greening system with the lamella soil is effective to the thermal performance
improvement on the rooftop side by the shade. SEDUM planting with the maintenance of enough water

included is confirmed to bring as much as evaporation as turf.
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Table 1 Outline of N building
Location | Kanagawa prefecture Kawasaki City
The fourth floor, the first basement,
Floor
penthouse
Area- Floor space : 3877.6[m’]
Structure | Reinforced concrete construction
. The completion of N building, Sep. 1966
Completion . .
histor The construction of rooftop greening, w
Y| April. 2003
. Possibility area of rooftop greening”®
Greening 395. 6 1]
area .
Greening area : 223. 0[m®]
Member of Waterproof layer 60[mm],
Mortar 30({mm],
the roof
Floor Concrete 120 [mm]
Excelsior board 10[mm]
¥The area is excluded of equipment space
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Fig.1 Situation of rooftop greening
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Fig 2 Tnhe plan measurement point of the rooftop side and
the office on the fourth floor
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Fig.3 The section measurement point [l
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Table 2 Measurement period and condition

September 10, 2002~ February 28,
2005 (29 months)

Air conditioning|Monday through Saturday

time 9 : 00~17 : 00 ¥

Setting Cooling : 26[°C]

temperature Heating : 22{°C]

Cooling and Cooling : June through October
heating period |Heating : November through March

Survey period
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Table 3 OQutline of greening system

Planting| Type Soil Wet weight ol Soil thér@al
conductivity
Mexican | Pallet | Compost 5 0. 083
SEDUM type |gas glass 16. 1Tke/m’] W/ (X)) ]
| Pallet type (Size 400x400) |
! 1

[Neighborhood of planting]  Mexican SEDUM

[mm] Waterproofing sheet

Table 4 Measurement item

Measurement
polnt

Measurement item

Measurement equipment

Alr temperature
(Dry bulb * Wet bulb)

T type thermocouple ¥

Rainfall (SL+400 {mm])

Tipping bucket rain
gauge

Wind Speed-Wind Direction

Ultrasonic
wind sensor

Solar radiation,

Surface of a

Heat flowmeter withgreening®®]

waterproof ing sheet

Surface of roof slab( |

Fig.4 The section measurement point of greening system
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Greening construct

<
Solar reflection 5_ Pyranometer
radiation 5
Amount of downward 3 :
Rooftop radiation §A Pyrradiometer
side Amount of radiation -
revenue and expenditure % Pyrradiometer
Amount of atmospheric | —
radiation o Pyrgeometer
Sol-air temperature E, |SAT Meter
Temperature of roof ®s)
slab surface(D T type thermocouple
Heat flow rate without Heat flow meter
greening@
Greening system® T type thermocouple &%
temperature-heat flow rate |Heat flow meter
Air temperature, humidity, ]
i Temperature of roof slab |T type thermocouple &%
Inside [surface®
Supply air
(Temperature, Humidity) Thermo recorder
Air temperature, humidity
(Inside, Outside, Thermostat
BENS Supply, Return)
Air conditioner air volume |Hot-wire Anemometer
Flux of global solar Pyranometer
radiation
Measurement equipment Accuracy-Resolution

Date logger

Measurement accuracy:
0.02[%lrdg =0.2[°C] (0~400{C])
Resolution:0. 1{°C]

Tipping bucket rain
gauge

Measurement accuracy:2[%)
Resolution: Rainfall 0~50[mm]

Ultrasonic wind

Accuracy (Wind Speed) : 0. 135[m/s]
(Wind Direction):=2[° ]

sensor Resolution (Wind Speed):0.1[w/s]
(Wind Direction) :1[° ]
Pyranometer Integrated accuracy:
v 1. 5[%] (0. 25{k/m’])
Pyrradiometer Wavelength region:0.3~30 um]
Pyrgeometer Spectral range:3~50[ um]
Heat flow meter Reproduction accuracy: +21%)
Thermostat Set accuracy:21~26[°C]=0.8{°C]

Hot—wire Anemometer

Measurement

accuracy.
= (3[%] of Instruction value +0.1) [m/s]
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Fig. 5 The solar reflectivity and the temperature change of the outside and inside of the roof slab surface
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Fig. 6 Change of heat flow onthe rooftop slab surface
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Table 6 Watering method

Quantity of sprinkling |Sprinkling time

Experinent 1 4000 .[g] at the| 2000[g]

beginning of |every 2day 6 o clock
Experiment I this i 500(g]

experiment F¥ | every dday
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