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ABSTRACT

Recently, as the social interest increase has been focused on new renewable energy system to build-up sustainable urban
planning system, the related studies have been actively conducting. As well as in other areas, the construction area, which
accounts for over 40% of the total energy consumption, clearly showed this tendency. Whereas, various landscape facilities
applying renewable energy equipments have been manufacturedand installed, systematic study available for planning and
designing is rarely found in Korea. This study is expected to contribute to the landscape planning and designing by quantifying
the energy-efficient and economic advantages of the renewable energy system for landscape facilities. For this purpose,
the analysis on the energy-efficiency and economic values under the scenario that the current fossil power supply for the
streetlights in urban parks in Seoul, Daegu, and Incheon were replaced by photovoltaic power generation were performed
through RETScreen” a clean energy simulation program based on the NASA Satellite Meteorological Data. As a result,
the generated power and the economic values vary depending on the climatic features of the appointed cities. This study
will be used to build up the effective decision-making in applying the clean renewable system to the plan and design of

landscaping.

Key Words: Smart Street Light, Renewable Energy System, Photovoltaic System, Analysis on Economic Values, Profitable
Urban Park
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Table 1. The physical properties of the solar cell provided by

RETScreen™
PV module type 714{%) NOCT(C) Bo(%/C)
Mono-si 130 45 040
Poly-si 11.0 45 0.40
a-sl 5.0 50 011
CdTe 7.0 46 0.24
CIS 75 47 0.46
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Figure 1. Smart Street Light System
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Table 2. Annual average climatic elements of sites”

Climatic elements Seoul Incheon Daegu

Air temperature(C) 11.9 12.2 141
Relative humidity(%) 63.7 678 615
Daily SO];E V\r}a}l}d/l;?(/)g;)lonzontal 39 405 470
Atmospheric pressure(kPa) 100.6 100.2 100.9
Wind speed(m/s) 24 32 2.9
Earth temperature(C) 125 125 135
Heating degree-days('C-d) 2,348 2.113 2,199
Cooling degree-dats('C-d) 2,010 1,952 2,306

S|

StREASS|X| A 402 452012 8") 31



Journal of the Korean Institute of Landscape Architecture 152

4 T3 32m/s 0% AR F 7 BA Z1EHAT ¢
WS g7} 21995, YHlEdS 9lde] 19525dS B
o 7P B Wk WSS 1SSk Qo A AEF
713 4= Table 29} 74t}

2) W =AY d8

ATEA ] TAFHOZ A =39, d9H NEFFY

AANAEE 5& goslnh ¢4 M 25 TYe Hy
684.366.4m’¢] 2B TYO T HE L 5W vedzlo

HOME 16057 AHEE T 9loH, 9 Hi AEAIZR 104
7hog ZAELE v e R Ol FRFYe] AS WA
1,653965m° & 250W 7125 7045, o

7Fet AREE AL 9l

N

2. HetsiAnE

1) ot % UEHL 2D

HEFO] AREE AAje] Hebs AAIE 71ERAE 31, ©f
= LED%, "3 dnrt 488 2nlE 7l2g o2 WA
she Ale AMRDR AYstel AAES stk o]
A AEEDE 7 tidee] AR e flel dEHom

UEES 150W, Het A5AE 10A17) 5 7Y 44452 718

Wq><T ><Nq
_ e U e }_\_]'8
G 24h

of Akajel] oJ3k 71 HAHY Bt Fotk A& 881kW,
Q1A 36.88kW, th- 44kW= AHE x|tk

7% BeksS tAldkE AJEYL LED 60W, 3¢ 35
ARZE10A1ZE 5 79 AEAES 71Est] Aike Slesit
oo w ALY HAAAY HFa FopF A 35%kW, o
A 1475kW, i+ 17.6kWE A= 0w, HF AHAS of
UAEEL 60%E A=A

2) uAE

HEE 52 398 7125 7P Bol AMEEHE ©EA
24 100WpeS AFEslglom, 3 Agar 43}
913 LED 60W= 7}259] #ol& dm= AAst3ln 24
AR g HHaES 98 AR 0°E AR,
ojst fA A E Slall 1 FFo] Ae = AMEE]

o] AJl2# AlokS Table 33 7t}

t

24 ofp Y ffi ofN
fuj
o0
i

2

(2) AgAIA A 2 FFd
AT Hg e IR vl e A
A FFAYTA 9529 2

Table 3. The properties of proposed model

Type mono-si
Power capacity 100W
Manufacturer Grape Solar
Model mono-si GS-S-100-TS
Efficiency 18.3%
NOCT(C) 45C
Temperature coefficient 0.40%
Solar collector area 0.5m
Solar tracking mode fixed
Miscellaneous losses 3.8%
Slope (°) 30.0
Inverter

Efficiency 95%
Capacity 400W
Miscellaneous losses 3.8%
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Table 4. Unit cost of proposed model™

Table 5. Electric power production of sites

Seoul Incheon Daegu
Odong-Park | Central-Park | Duryu-Park
Annual solar radiation
~tilted (MWh/m’) 130 1 2t
Capacity factor(%) 123 16.7 196
Flectricity imported to -
load (MWh) 30.88 129.21 154.18
Flectricity exported to - -
erid (MWh) 15.38 86.25 121.03
Annual energy cost o B ok
“base model(#) 2,505,213 10,482,807 12,508,298
Annual export ineome | 7610000 | Ly 505007 | +58.216,134
-proposed model (¥#)
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Table 6. Economic evaluation measurement of sites

Components Unit cost (IVA incl) Evaluation Seoul Incheon Daegu

Solar Panel: GS-S-100-TS W326.444( $277) measurement Odong-Park Central-Park Duryu-Park
LED lamp: CEC 1304-LFL-60W 560,000 IRR-equity (%) 99 120 137
Controller 12V 66,000 IRR-asset(%) 34 438 58
Inverter 400W 24V: Modified sine wave DP-400B 88,000 SP(year) 141 121 109
Lamp-Post: ACP-ST-P004A W350,000 EP(year) 118 105 9.7

Total cost (IVA incl.) W1,390,444 NPV (won) -1,608,663 +105,813,279 +228,182,452
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Figure 5. Cumulative cash flows of proposed model
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