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Development of Wall Unit System covered with Moss Plant

Aya HAGISHIMA, Jun TANIMOTO, and Kyoko TAKAO

tE-mail of corresponding author: aya@cm.kyushu-u.ac.jp

First, the authors reported the outline of development of the wall unit system covered with moss plant. Since the adopted
species of moss requires not the soil but the perforated materials for fixing with rhizoid, it may be possible to decrease the
weight of wall green system. The five types of moss panel, which have different basal materials, were exposed under the
natural condition for more than six months in order to confirm the growing process. Second, to grasp the features of
evaporation, thermal conductance and solar reflectivity of moss panel, they conducted the several experiments. At last,
numerical simulation based on the urban canopy model, which contains the sub model for estimating the thermal effect of
moss panel based on the experiment, were performed. The calculation results implied that the maximum temperature of the
wall surface and urban air in hot summer decrease by about 7 degree and 0.3 degree respectively.

Key words: Green Building, Wall unit System covered with Plants, Moss plant, Observation of vegetative process,
Evaporative ratio, Thermal Conductance, solar reflectivity, Urban Canopy Model
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Schematic diagram of sample of Moss-covered panel

Fig.1

The weight of all " test panel

samples are measured | vertical installation
at 1-hour interval.
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relative humidigy -3

Y
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Evapor}mtion ratio
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rate is assumed to
be equal.;

P
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test panel

horizontal installation®,_plate with water . ._plate with water

Fig.2 Apparatus of experiment on evaporation from samples

. Table 1 Measurement item
item Object

[P] (horizontal installation:3, vertical installation:3),
[S] (horizontal installation:3, vertical installation:2)

weight [N] (horizontal installation:1, vertical installation:1)

Plate filled with water, Plate for receiving
percolation water
surface Surface of sample panels,
temperature water surface of plate
air temperature,
humidity

[P] means sample carpet panel revealed by moss.
[S] means sample panel made by the ready-made moss sheet.
[N] means sample carpet panel with no covering of moss.
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‘H> and ‘V’ mean the horizontal and vertical installation,
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Fig.4 Variation of the evaporation rate of the samples



Iy EAWEBERIESAVORE

a[P] ols]

x [N} #

0 0.2 0.4 0.6 0.8 1
Normalized water content  ¢/o,,[-]

(a) horizontal installation

o8]

a[P]

x [N]

0 1

0.2 0.4 0.6 0.8
Normalized water content ¢/¢,,[-]

(b) vertical installation

Fig.5 Relationship between the evaporation rate and normalized water content

Fig.6 Photograph of the measurement of thermal conductance
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Fig.7 Relation between the water content and thermal conductance

Fig.8 Photograph of the measurement of solar reflectance
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At the top of SBL, temperature,wind velocity,solar radiation and
absolute humidity are given as boundary conditions.

— Internal generation heat

9 Sola Radiation
.—> Long-wave Radiation

w”P Evaporation
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Building thermal load
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Fig.9 Frame of revised Architecture — Urban — Soil simultaneous Simulation Model (AUSSSM)
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Table 3 Basic assumptions used in the Standard Solution

Street configuration

building width 32 m, road width 16.88 m, building height 23.8 m, floor area ratio: 700%, gross ratio
of building volume to lot 300% ,Staggered array

Solar radiation reflectivity

Building wall 0.6, asphalt pavement 0.1, soil 0.3, lawn 0.25

Wall plaster board (9 mm)+insulation (20 mm)+concrete (200 mm)+tile

Glazing

Transparent glass of 6 mm thickness, ratio of glazing 35%

Roof Insulation(20mm)+Concrete (180mm)

Covering ratio

asphalt pavement : soil : lawn=1:1:1

Anthropogenic heat from traffic

9.7 W per square meter of the area of the block at the peak

Internal heat generation of

sensible heat: 56 W per square meter of the area of the room at the peak

building latent heat: 13 W per square meter of the area of the room at the peak
HVAC System Air Source Heat Pump 30%, Turbo Refrigerator 31%, Gas-Fueled Absorption Refrigerator 39%
Setting of air-conditioning 26°C, RH60% constant (8:00 - 21:00), ventilation 2.7 m* h™*

CASE 1 The wall is covered with tile.
The wall is covered with moss panel.

CASE 2 The assumption of amount of precipitation is 10 kg/m” that occurs once per 2 days at 6 to 7 o’clock.
Total amount of precipitation is presumed to be absorbed in the moss panel entirely.

CASE 3 The roof is covered with the lawn.
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