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ABSTRACT KEYW ORD
Purpose: Various studies on the soil-based green roof systems have been conducted, and a lot of green roof systems 4| 24 7| 8Hxf
were developed. A growing medium board is one of them which was developed for better application and maintenance, ﬁﬁis’i—f
= =

however the effect and performance of this material need to be verified. On this background, the purpose of this study
is to prove cooling load reduction of green roof by monitoring experiment on the full-scale mock-ups. Method: To do

Growing Medium

this, Solid growing medium boards were installed on the mock-ups, and indoor temperature and humidity were  Green Roof
monitored and analyzed. Result: As a results, the green roof with solid growing medium board were verified effective Indoor Temperature

for controlling indoor temperature in summer.
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- = =
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2 22072 2 201t Vegetation
5 o . W ; < , 7 Y Growing Medium —
= = Y Filter 3.1. —1—1°§ }'\—]}\g7]]§]_]:xﬂ
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* The minimum soil depth is less than 20 cm (120kgf/m") 17) o
* Sedum, grass and other ground cover plants, wild flowers for plants 2A7FA-EE ojof gt 7] £ ] A5E Hote] o1 A4 7]
: Minimum management or non-management type ‘?J'ZH % /\] Zl'o] 7(_-)] 45} oﬂ [q_al_ HH 01.1:4 o ;q ]EE}O] HE]- ,(g 5]_741/]_

Flat roof or sloped roof type

Low Management and Heavy Weight

T o
O

\\// A\ :q’*’ °"o°
% 4/ 3 Vegetation

— Growing Medium
Filter

‘&~ Drainage

=ty .
Water/Root-proofing

o % Concrete

\ Existing Waterproofing
Structure

_7\ I'1IL>IA = )mml_rJ

1 System Sectlon é
o

Soil depth is 60 ~ 90 cm

Shrub and trees for plants

The structural design is essential for large loads
Watering and mowing management are required
Flat roof type

Mixed Type

ﬁ | Resting ?r <

e Area
’R ey

Water Purifying
Plants

1’"1 %
"”‘T‘IW 'T"r—\‘_‘,_A]\ A Y 1

Veqetatlon
ye——o Growmg Medium

e Drainage
t——& Water/Root-proofina
=, Concrete

Existing Waterproofing
Structure

System Sectlon |

Soil depth is 10~30cm
Water space can be installed with a variety of plants
Relatively low management are required compared with the heavyweight

type.
Sedum, grass and other ground cover plants, and trees
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Fig 1. Solid growing medium board and installation results
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e Vi | Method | Rl Y AYEA 24 Ao AR F AT B, Feo) 55
e (;i:‘w 8 ;6; 9 271 58 FUsbA A o0, DA Y. A0 A 3
Thickness:48.42mn : U E -8 AA 2] 2 ARt A5 ARl Table 59+ 2Tt
Specific heat [25°C] kJ/(kgK) 2 0.71
Specific gravity kg/m’ 300 Table 5. Mock-up plan detail
Thermal conductivity WmK - 0.067 Green roof detail Asphalt shingle roof detail
Thermal capacity k/mK - 213 s e bt o8 ] s shnge

<Remarks>
* Thermal conductivity = Inverse of thermal resistance x Thickness
* Thermal Capacity = Specific heat x Specific gravity

Table 4. Specific gravity, specific heat, thermal conductivity of the soil

Soi Temp Specific Specific Thermal thermal
oild sC gravity heat, capacity conductivity
kg/m KI/(kgK) | kI/m*K W/mK
general 20 2000 1.848 3,696 0.52
dry 20 - - - 0.13
moistness 20 - - - 0.66
A2 ol F2rsE G Aol AT =2 Tt
94 W G A5S AGAN 1 AN GAE LS
0.067 WimK Q¥Ha.0 2 AHg 5l 2| gu Al ok ABE A
29 dHEE0]0.109 WmKS A3} vl P& o GdAd 50l
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TG 1@ shE AT O] B 264 g/ 0 2 EAE G0
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7 9ol FAHZA ] 5 BT /1T 5 9L 202 vehdet.
g, 48eF8 213 kI/m K& UERGoH, o] dul B0 4
895 3,696 ky/n Ko I8 A5 8] w2 7|0l o] At £
B33} vl o] sk A4 IA o] u]s) L 4219)& At
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Sensor placement and mock-up plan
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Monitoring
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Thermal Camera 2°C, —20°C to +650°C AE FHL2E 7} H ) 50C7HA] 23k oH, A S S o] &
Temperature Sensor +1.5°C, —40°C to 375°C Her = AA 0 2 e 41 2°C & Vet & Ao g
Humidity Sensor 2% (20-80%), £3% (<20%, >80%) THenL ofAmE AT AAI} 46°C, LA =3} AFH I}
31.9C= 113 AA7INHA AAA7F oF 19%°] EHL2= A&
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Fig 2t M 7bilebs B9 BUCE, Table 72 Fig2o] 3 S ST felud Ao} gl Aoz vebite Frel A
ool T ARA 25 40~60%°] AT FES A0, of g
E A2 AAA| 0 BHFE7EOF3-10% 7HE B2 2 0 = Yehd
Table 7. Surface temperature of Fig 2. Ay 24 Al ofof tieh a7t W agh Ao = et
Green roof Asphalt Single roof L4=3 R mE Ay 25 HAE A6 96 119
Max Temp(°C) 412 50 A7 EE A 2SS 20134 8 1Y R E 27U 7R 43272
Average Temp(°C) 319 46
R o > JElde gAstel Blolels S5 mUE R A28 A
. 7] Tl 2A17F 2R 8 994~152 9] & F tofE = Al £fs}
T BAsg o0, 7 Ak g} .
2= 54 2%
A7 S S AdAY 2 RYET 23 = Fig 3.
€} Table 87+ Zrt. A 7|3 5 o5 70 Pt 2E=31T=
Uelgton, 25 WetEo Wt 12.9CE S = et AgA <
40
38
36
34
32 ‘:
30
k]
2
24
9 0 12 o0 12 0 12 o0 122 0 12 0 12 0 12 0 o 12 0 12 0 12 0 12 0 12 0 12 0 12 0 12 0 12 0 12 0 12 [+}
2208-01 08-02 08-03 08-04 08-05 08-06 08-07 08-08 08-0p  08-16 08-17 08-18 08-19 08-20 08-21 08-22 08-23 08-24 08-25 08-26 08-27
20
Nohal G Outdor

Fig 3. Internal and external temperature <2013.08.01. - 08.27>
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Table 8. Internal and external temperature <2013.08.01-08.27>

Table 9. Internal and external humidity <2013.08.01-08.27>

Asphalt single Green roof Outdoor Asphalt single Green roof Out door
Average(°C) 29.7 28.7 31.0 Average(%) 61.0 67.1 59.7
Maximum(°C) 328 31.3 37.6 Maximum(%o) 63.4 69.3 70.5
Minimum(°C) 262 254 24.7 Minimum(%) 58.2 64.8 36.5
Range 6.6 59 12.9 Range 52 4.5 29.5
Standard deviation 1.5 14 2.7 Standard deviation 1.1 1.0 57
Absolute 1.6 16 17
O OofATE AZ AFPAY YHLLEE 328 C~262°C2 6. humidity(%) ' ' '
6°C2 Hst ghe B9 S =s AEA=31.3C~254C=2
o s S, S S - Al ettt ol F sk LHEE gl A A2 2ot ot
5.9°C 2] 20| & 5o @)7]o] Ha] AT oz HAE £ HES SO e e T e N
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SHE AlERE Folli= gho] A E o] A =St Ao F =

75
70

65 %

80

55
50 i
if
45 Y
{

40
9 o 12 0 12 o0 12 0 12 0 12 0 12 0 12 0O 0 12

08-01 08-02 08-03 08-04 08-05 08-06 08-07 08-08 08-0 08-16

30

0 12 0 12 0 12 0 12 0O
08-17 08-18 08-19 08-20 08-21 08-22 08-23

12 o 12 0 12

0 12
08-24

0 12 0 12 o0
08-25 08-26 08-27

—  Asphalt
Shingle

Fig 4. Internal and external humidity <2013.08.01. - 08.27>
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