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<3# 51> AF A&
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 |
ZHAE7H| 45 | 50 | 45 | 75 | 22 | 27 | 30 | 33 | 3.0
ARSI 47 | 27 | 39 [ 122 ] -09 | 22 | 26 | 31 | 28
ER 46 | 39 | 42 | 99 | 07 | 25 | 28 | 32 | 29
i;zlzj 138 | 119 | 134 | 151 | 81 | 90 | 9.0 | 10.0 | 9.0
Y=
2ab) 108 | 111 | 119 | 131 | 61 | 75 | 75 | 90 | 8.0
(@b) 91= | 30 | 08 | 20 | 20 | 20 | 15 | 1.5 | 1.0 | 1.0
AATE | 5.9% | 7.0% | 7.4% | 3.0% | 54% | 4.9% | 46% | 5.6% | 5.0%
AA3RIE 3 (1995 ~2003) 5.474%
# 23 AAFTARE FLAAARE
<& 52> f7 BeE
1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
S | 191 | 227 | 236 | 254 | 252 | 262 | 315 | 374 | 500 | 500
S A7 2 285 | 285 | 290 | 296 | 297 | 302 | 331 | 432 | 432




<3 53> B FAA ] FAAGEA

5 1999 2000 2001 2002 2003 2004 2005 2006
Z 7] F A 144,000
=ej 2] 4] 4,400
=944 144,000 4,400
5o o 4 2 4 oF 5,280 5,569 5,873 6,195 6,534 6,892 7,269 7,667
HEEE 5,280 5,569 5,873 6,195 6,534 6,892 7,269 7,667
dAFYR S5 -138,720 5,569 5,873 6,195 6,534 6,892 7,269 7,667
=81 & 7,593 304 321 339 357 377 397 178
37152 A -146,313 5,873 6,195 6,534 6,892 7,269 7,667 3,446
THEAA -146,313| -140,439| -134,244| -127,709| -120,817| -113,547| -105,880| -102,434
Aol g 5.474%| 5474%| 5474%| 5474%| 5.474%| 5474%| 5.474%| 5.474%
NPV -99,351
2007 2008 2009 2010 2011 2012 2013 2014 2015 | 2016 | 2017
4,400
4,400
8,087 8529 8996 9489 10,008 10,556 11,134| 11,743 12,386| 13,064| 13,780
8,087 8529 8996 9489 10,008 10,556 11,134| 11,743 12,386| 13,064| 13,780
8,087| 8529 8996 9489 10,008 10,556 6,734| 11,743 12,386| 13,064| 13,780
442 466 492 519 547 577 368 642 678 715 754
8529 899 9489 10,008| 10,556 11,134| 7,103| 12,386 13,064| 13,780 14,534
93,904 -84907| -75418| -65409| -54,852| -43,718| -36,615| -24,228| -11,163| 2,616| 17,150
5.474%| 5474%| 5474%| 5474%| 5A474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%)| 5.474%
-46,263
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
4,400
4,400
14,534| 15,330 16,169| 17,054| 17,987| 18,972 20,011| 21,106 22,261| 23,480
14,534| 15,330 16,169| 17,054| 17,987| 18,972 20,011| 21,106 22,261| 23,480
14,534| 15,330 16,169| 17,054| 13,587| 18,972 20,011| 21,106 22,261| 23,480
795 839 885 933 743 1,038 1,095 1,155 1,218| 1,355
15,330 16,169 17,054 17,987| 14,331 20,011 21,106 22,261| 23,480 26,121
32,480 48,650 65,704| 83,692| 98,023| 118,034| 139,141| 161,403| 184,883| 235,770
5.474%| 5474%| 5.474%| 5.474%| 5474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%
-7,440| -2,434| 2,571| NPV
0.05 0.05 0.06| IRR
0.95 0.98 1.02| B/C R
<E 53> olyxAeutete] tid AAAAEA e HMEE o w7 NPV(EA7F7F
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B/C RatioZ A4kl

F2135 4 Axs NPVZE 58001 A, B/C RatioZ} 10]7¢e] =& 2027d 2
, 371 2750tk olE 3k 275\ EAI S V7S BjkE A Al AH 9
]_

w A QoM TaFERD ZVFAN], A ETY, fFAH], dddAse
T7HEs &S W e® B/C Ratiod]l W3 RA=ZAS Alded. = T8

59 s -20%01A +20%=2 WIAIAS wWe] B/C Ratio® ¥e&S WE&(%)
2 yedide. =R Axs <E 54> (29 512 YERE § ol

<% 54> Fa3E] Wzl w2 B/C Ratio9] WHEZ(%)

B/C Ratio®] ®ZF%=(%)
&

-20% 0% +20%

% 7] 2} 4] 23% 0.0% 17%
ol | x| - 73l -20% 0.0% 19%

AAEAE 6.7% 0.0% -6.5%
F7Hds& -9.4% 0.0% 10.7%
* A9 H-AH 1.0% 0.0% -1.0%
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<HE 55> Z7|FAH] B4

(r$]:1 9)

W shE
T

5% 10% 15% 20% 25% 30%

%7 A0 136,800 | 129,600 | 122,400 | 115,200 | 108,000 | 100,800
23] 4=717H(d) 26.1 24.7 234 21.8 20.5 19.1
NPV(20) 29,426 | 22599 | -15,773 | 8,947 | -2,120 | 4.705
B/C Ratio(20\d) 0.78 0.82 0.87 0.92 0.98 1.05

BAAR 275AH g5 wWEEST 25%9 30% AlelolA NPV7E dolH,
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<& 56> AT 2099 A w4 (27% FAEA) (291:34)
Tu 1999 2000 2001 2002 2003 2004 2005 2006 2007
= Z7]% 2] | 105,000
o LA 4,400
B 44 105,000 4,400
S R 5,280 5,569 5,873 6,195 6,534 6,892 7269  7,667| 8,087
= | 54 5280 5569 5873 6,195 6,534 6,892 7269|  7,667| 8,087
AFYR S 99,7200 5569 5873 6,195 6,534 6,892 7269  7,667| 8,087
=84 & -5,458 304 321 339 357 377 397 178 442
3715A A 105,178 5,873 6,195 6,534 6,892 7,269 7,667| 3,446 8529
TAFAA -105,178| -99,304| -93,109| -86,574| -79,682| -72,413| -64,745| -61,299| -52,769
2 Al £ 5.474%| 5474%| 5.474%| 5.474%| 5474%| 5.474%| 5.474%| 5.474%| 5.474%
NPV -57,369
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
4,400
4,400
8529 8996| 9,489 10,008| 10,556 11,134| 11,743| 12,386| 13,064| 13,780| 14,534| 15,330
8529 8996 9,489 10,008| 10,556 11,134| 11,743| 12,386| 13,064| 13,780| 14,534| 15,330
8529 8996 9,489 10,008| 10,556 6,734| 11,743| 12,386| 13,064| 13,780| 14,534| 15,330
466 492 519 547 577 368 642 678| 715| 754 795 839
8,996| 9,489 10,008| 10,556 11,134 7,103| 12,386 13,064| 13,780| 14,534| 15,330| 16,169
-43772| -34,283| -24,274| -13,717| -2,583| 14,519| 16,906 29,971| 43,751| 58,285| 73,615| 89,785
5.474%| 5.474%| 5474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%|5.474%|5.474% | 5.474%| 5.474%
9,288 -4,282 723
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<E 5.6>= Z7|FAE7F 27% A7E 105,000,000 0.2 B34 7)1

doolyA e AdAeR qFdr. YA A FES HIHAAEEe

B/C RatioS #4384 th <3t 57> 27|15 AHH]| &9

Ratio®] A}o|t},

<E 57> oduyR Az A

AAEE
S
15% 16% 17% 18% 19% 20%
A= HzhoY 5,648 6,016 6,384 6,752 7,120 7,488
E213]4=717H(d) 25.6 24.1 225 21.1 19.9 18.9
NPV(201d) 28,925 | 21,598 | -14,271 | -6.944 383 7.710
B/C Ratio(20\d) 0.80 0.84 0.90 0.95 1.0 1.05

w42 dAuA A FEY HEFHAAEE WIET 19%1M NPVZE dgolH,
B/C Ratio7} 1°] H+ HI§o] 245U ol& wBoE AA+Hdd 208 Ho

FAB 710 AA ves HYEHA & 19%E A= F Ao



<3E 58>v FAEE] 19%=2 FFHW, At I WrI2w 7,120,0009 HzF
sle] £x13]4 717Fe 199d 08 R
<i 58> ZAsT 209 AAY A (HAALE 19%) (S91:319))
T 1999 2000 2001 2002 2003 2004 2005 2006 2007
= Z7|F A4 | 144,000
9 A H] 4,400
44 144,000 4,400
3] | ol A -k 7,120 7,509 7,920 8,354 8,811 9,294 9,802 10,339| 10,905
= 35 A 7,120 7,509 7,920 8,354 8,811 9,294 9,802| 10,339| 10,905
HFHRE -136,880 7,509 7,920 8,354 8,811 9,294 9,802|  5939| 10,905
=5H& -7,492 411 433 457 482 508 536 325 596
F715=A A -144,372 7,920 8,354 8,811 9,294 9,802| 10,339| 6,264 11,502
2= A A -144,372| -136,451| -128,097| -119,285| -109,991| -100,188| 89,849| -83,584| -72,082
AAEeA S 5474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%
NPV 57,369

2008 2009 2010 2011 2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

4,400
4,400
11,502] 12,132| 12,796 13,496| 14,235| 15,014| 15,836 16,703| 17,617| 18,582| 19,599| 20,672
11,502] 12,132| 12,796 13,496| 14,235| 15,014| 15,836 16,703| 17,617| 18,582| 19,599| 20,672
11,502] 12,132| 12,796 13,496| 14,235 10,614| 15,836| 16,703| 17,617| 18,582| 19,599| 20,672

629 664 700 738 779 581 866 914 964| 1,017 1,072| 1,131
12,132] 12,796 13,496 14,235 15,014| 11,195| 16,703| 17,617| 18,582| 19,599| 20,672| 21,803
-59,950| -47,154| -33,057| -19422| 4,407 6,783| 23,491| 41,109| 59,691| 79,291| 99,963| 121,767
5.474%| 5474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474%| 5.474% |5.474%|5.474%| 5.474%| 5.474%
-13118|  -6367 382
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ABSTRACT

A Study on the Application Strategies
of Photovoltaic in Apartment Complex

Ko, Joon-Seong

Dept. of Architectural Engineering

The Graduate School

Chung-Ang University

Advised by prof. Rhee, Eon-Ku, Ph. D.

Recently, as the interest in wnvironmental pollution increases acknowledging
that interrelated energy problem and environment problem, the use of
renewable energy is uprising. Among the renewable energy resources,
photovoltaic application is widespread and its research active in many countries.
However, in korea photovoltaic application and research is almost nil. Clean
energy supply using photovoltaic system is important to prevent environmental
pollution. Especially, application of photovoltaic in apartment house is the best

used building to reduce pollution.

Consequently, photovoltaic system design is important work. So, application

capability analysis of photovoltaic in korea is this study aim.

The result of the study can be summarized as follows.

1) Optimum slope of PV is 30°angle. = Annual electrical productivity is

- 103 —



116kWh/m’. Range 25°~ 35° are annual productivity 115kWh/m’ The
regression equation through electrical productivity is Y = -0.0998 X* + 6.7756 X
+ 811.03 (R*=0.99).

2) Optimum azimuth of PV is south direction. Annual electrical productivity
is 116kWh/m”  The regression equation through electrical productivity facing
toward east is Y = -1.6582 X + 95415 (R™=0.92). The regression equation
through electrical productivity facing toward west is Y = -2.8333 X + 957.08
(R*=0.98).

3) The regressive equation through electrical productivity on PV area in unit

dwelling is Y = -0.723 X> + 71.066 X + 328.26 (R’=0.98).

4) The unit plans to produce the most electrical productivity is 3R-LDK &
4R-LDK. Annual electrical productivity is 2100kWh.

5) Photovoltaic application in southern exposure balcony is designed to 8m’
area, and electrical productivity is annual 112kWh/m’. The electrical
productivity supply total electrical load 18% ratio. Photovoltaic application on
rooptop is designed to 180m” area, and electrical productivity is annual
133kWh/m>.  The electrical productivity supply total electrical load 6% ratio.
The electrical productivity in balcony supply lighting load.  The electrical

productivity on rooftop supply public electric load.
6) Photovoltaic application on rooptop is designed to 135m” area, and

electrical productivity is annual 133kWh/m”. The electrical productivity supply

total electrical load 9% ratio. Photovoltaic application in southern exposure
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vertical wall is designed to 90m’ area, and electrical productivity is annual

60kWh/m”. The electrical productivity supply total electrical load 3% ratio.

7) Photovoltaic application on inclined roof of market building supply public
electric load 64% ratio. Photovoltaic application in horizontal sunshade prevent
solar radiation. Annual electrical productivity supplies public electric load 10%
ratio.  Photovoltaic application area 195m’ in inclined roof of parking area

supply public electric load 100% ratio.

8) About economic analysis resulting, years of capital recovery are 27.5 years.
About Sensitive analysis resulting, both initial input cost and energy saving are
sensitive variables. Qil rise rate, real discount rate and maintenance cost are
non-sensitive variables. In that case initial input cost discounts 27% rate and
PV’s energy conversion efficiency improves 19% rate, therefore years of capital

recovery are under 20 years.

Nowadays, Environmental problem deal with sustainable problems. Today,
sustained study and research for cost-down and technical development of PV
are very active in many countries. So application capability of photovoltaic is

highly expectation.
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