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Abstract
This study aims to investigate advantages of complex installation of green roof and PV system in a public building,
to analyze the impact of green roof on the efficiency of PV power generation, and to consider the correlation between

green roof and PV power generation.

When the temperature and power generation of the modules installed in the green roof and non-green roof of the
public building were measured for 3 days, the average temperature of the green roof was 23.6 degrees, and it was
36.1 degrees in the non-green roof which increased by nearly 53%. Overall, the module temperature in the green roof
was lower. On the other hand, in relation to the PV generation depending on temperature reduction during the same

period, the mono-crystalline module and the

poly-crystalline module in the green roof showed an increase in

generation at nearly 2222W and 341.6W, and the efficiency rose by 55% and 6.2%, respectively, compared to the
modules in the non-green roof. Therefore, it is analyzed that green roof has a positive influence on PV power
generation. Finally shows the efficiency of the installed on the Green Roof PV system (complex Installation) higher than
on the concrete roof PV system. Thus, the complex PV systems as well as the usual benefits of green roofs will provide

greater synergies.
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Fig. 1. Surface temperature of the green roof and non-green roof
by the thermal imaging camera
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Table 1. Comparison of PV Generation in Sommer and Winter by

a Previous Study

Radiation<W/m"> Module T <C> PV Generation<W}
Sommer | Winter | Sommer | Winter | Sommer | Winter
709 709 40 11 1840.95 | 2149.2
712 712 44 10 1933.08 | 2103.56
727 727 38 12 1956.83 | 2239.58
728 728 42 9 1861.96 | 2229.62
739 739 42 19 1995.17 | 2153.85
761 761 37 21 2064.94 | 2152.63
768 768 41 19 1999.89 | 2216.9
785 785 36 17 2157.47 | 2241.24
791 791 35 13 2075.24 | 2351.45
811 811 39 21 2197.72 | 2314.72
814 814 43 13 2106.44 | 2380.52

Source : Shin, H.-Y., A Study on the Power Output by Change
of Temperature on the Front and Rear Side of the solar Cell
Module, Hongik University Graduate School, 2009
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Table 2. Overview of the 'D' City Hall

Address : 100 Dunsan-ro Seo-gu Daejeon
Roof type : Flat roof

Creation of green-roof : 2009 (5 Floor roof)
Green-roof system : Mixed (Soil depth 30cm)
Status of vegetation : 60 kinds
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Table 3. Measurements of the modules under STC

Poly-crystalline 120W Mono-crystalline 80W
Module A | Module B | Module C | Module D
Pmax.(W) 120.7 120.5 74.4 75.7
Voc.(V) 21.8 21.6 215 21.6
Isc.(A) 7.87 7.82 4.96 4.92
Vmp.(V) 16.8 16.8 17 17.3
Imp.(A) 7.18 7.18 4.39 4.38
FF.(%) 70.2 71.2 69.8 71.1
Cell eff.(%) 14 13.9 13.9 14.2
module
EFf.(%) 13 13 115 11.7

A and C for measurement of non-green roof
B and D for measurement of green roof

Fig. 4. Measuring apparatus and the scene look
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Table 4. Difference of temperature and electricity generation in Oct. 9th

Monocry. Polycry. Monocry. Polycry.

T (C) T (©) (W) (W)
;ZZn oof 31.92 31.95 809.5 1336.29
Green roof |  34.79 34.76 912.39 1472.78
Difference |  -2.87 281 102.89 136.49
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Table 5. Difference of temperature and electricity generation in
Oct. 11th

Monocry. | Polycry. Monocry. Polycry.
T (C) T (C) (W) (W)
Non- 44.84 41,56 1425.48 2274
green roof
Green roof 37.08 35.47 1462.55 2367.88
Difference 7.76 6.09 37.07 93.88
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Table 6. Difference of temperature and electricity generation in Oct. 12th

Mono-cry. Poly-cry. Mono-cry. | Poly-cry.
T (C) T (C) W) W)
Non-
46.88 46.65 1303.95 2085.9
green roof
Green roof 38.29 38.72 1386.19 2197.13
Difference 8.59 7.93 82.24 111.23
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