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mfl

13) AL, AE5E] AAANYA H5F & A e AT, S AAE=E, 2009.02,
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14) O. Humm.9], Photovoltaics in Architecture, Basel, Birkhauser Verlag, 1993, p.98
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PV AS] A7 ] B
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2qlel o8] WEE 5 Uvh YAE lAN ofd A Ags AH A
EHe] EEh :azi, G717 el QA ke AEe s

A dAe °]

(clearness index)16) ¢ w2} efjfgibdA] A8l g&o] vpd 4= QY &
Sk AA S Hj R F A ARlo] A

stelw] EjFii=el Wtz 7 Ariwith tE @
2.8)> AMEAYY =, Fu, F =

A7F FPHAAEL 19 AS 7B AA YERUY, 28, F8, 549
TAE Aol Hojzn) shA|RE e e A
Alef] 7He =& AAERS YEdlE FAMSE JHd S & 5 stk

15) AdY, 35749S 93 gy A2 A& o] #ek A, st MAEeEE, p
23, 2004.02

16) 34 (Cleamess Index)= AW ol SAHE FHH AAAEFS GI7]A v dAEFo=
e g, KT — (K A=, H: R H AL, H: o7 A5 LA

17) fi}iﬂ%kﬂlﬁx]@}ﬂ ZH|o]], http://www.kses.re.kr
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(4) BFEA2=H 9] oA A 54

21 B e B = ) S 1 B Eal e ] i o o ﬂ]c’ ANUAE =
o a7 wEe] Felw oA Al hsa, A7 Ak SH o
YA A sjddo]

EI A" Fo olyA el HFHAMIS Aol EE
of wet Agelatel AT FRE L ol o7l FREe u
At} Hokd Al AHOA] AAFAALS A AAE7) ) oy nE 1
NUAE 7] AsiM= AEdrte] Aol Fesitt

»

o ¢

Eﬂiﬂoﬂl
g 8o

AR A9 e AAs dFHoz dASIAI7]7] ofHihs @] 9l

%Oﬂ‘—:— BiST (Building integrated Solar Thermal) 71¥ 2 /B2 HA7]
A& & A= 7ol NdEoe] ASFaEel st BFdA A

A gH o] theFaj A= FAl o]t
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22 =AAA Y] B G AALE HE ALE]
221 BFBEA A2 A G
(1) Nieuwland (Amersfoort, Netherlands)22?)

Nieuwland @A+ AEA] A Fof gFgitdrA~8S otz 2-g3F 2
P4 ZrAECG ¥ ZRAELE Utrecht #9117 8ARI REMU®] %4
QU] ARA 7)EAWur ol AAA S8AS AAA T =5}
8 IMWp 1rRe AFAAST eFd d AAES AmersfoortA] o] 4
LEA]Ql Nieuwlandel] AX|go 23 A& =T}

SRAE A7)ZHS 1995€HE  1999dolm, 50000 7bte Felw
70ha®l AGEFAE ddoz AA=HY. (19 2.12) = Nieuwland®] #
7do]th.

53] B ZRAEE Jol3 A o]g2 fFHo] Bl o gl oju
AP A BAN] e FAF QUFY, A7F 2f FE, 2 vF

22) Schoen.T, Building-Integrated PV installation in the Netherlands: examples and
operational experiences, Solar Energy, Vol 70, No 6, 2001, pp. 467~477
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AL 7

ToR rskelth 2 TRAES

FAE WHo® s MW PV Z2AE 50719 dUiFE, 7
PV ¥ F 777 o] %3 ¥EfQl Balanced Energy House
F ZRAER JAPHQth o <FE 2.6>2 AF ZEAES HXAG)
A& HFolt,
<XE 2.6> Nieuwland A% T2 AE XA}k 4 A
T’ A=) ARk
Bk A=A W 258t 270
48 7w ;3/27]1 PV #ld/1247]1 AC
&
iij@l A8 Y | BIPV A¥AAY
e oA gk | A7 ¢k 8000kWh
= PV AR fiaZeel ZA
e A
4 9 FAAE 5007+
A4 2 | 7MY e 20w
A8 3 BIPV JHAAY, #5dA3
MW PV | YA AE | mF 100W§—_ IMW7F 2329
IRAE PV 452 RASE A5x4
= xﬂlE(GRS—PV)% N PV
e THAE A A TS
gafjor
499 507k ddl F+H
Ag 2 |4 T35 G 225w
A48 WY | AE FAYAEIAY)
A | oA Agatg | 82,500kWh
Bk A~ (7 39 5.6m)
4 S Agste] 7t 7l E
HOR FAE
qEH 9 197}
27} B 9kWpw
_/,:% A8 W | BIPV A 2UA3
PV AGA YA | -
5}\3 —
2 gH 9 27}
A8 tE | 90m
Balanced A4 9H | FAA AE FEE
Eaniﬁcge AR | 173 7.5006Wh
sy T ol
= F/Hok%ul;q }\]/\1-3
e Bk 24 JAVE %H =
g diol o] g (AHES)
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(2) Stad van de Zon(Heerhugowaard, Netherlands)23)

Stad van de Zon< BJ9Fe] E=A](City of Sun)igh= Qu|Z IdAH=ZH &
Zo] 93t 3]0 HE E (Heerhugowaard) FE Ao AN ZZAE
224, g% dAo] 119w = AlAlelA 7 & R Bk FEdA o]
=

(23 2.13) Stad van de Zon<9 ®=FA~EHZ9

Stad van de Zon ZZAEQ o] 7|7k 2002dFE 2008 9€o]XA]
vk AA Al AEL 1992dH-E] HAL-location T ZAEQ] Jiz AL
o, 71EAE FAFEH net zero CO; emission A 9& HEZ 3+ S
ol =] 7|Hk TAIZ A E =T

2 ZRAE Agd HFFLAANATY F &FS SMWE (29 2.14)
o} o] F 3,5007F-9] &AMl 5HY, 73y
o= ALHYY. @9 A4 & H
AYAEe AFAAGeE AdHo] vt EAel AL&E sFddd AlA
Hde T8 A F AAAHS 3,750MWhE

23)PV Database €3]], http://www.pvdatabase.org
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222 BFD AzH LA}

(1) Solarthermie 2000 (German)24)25)

Solarthermie 2000 ZZAE = 2 otrte] UG URA ARS8
ARl AFIEA, 1993l 2rEo] 2003974 7709 disfR B
At Al xwlo] Al AL EH ) ek oF 10dzte] Al d Ay Ha

a37F 3F9] “Solarthermie 2000 Plus” 2h= X2 RAEZ AR S A&
Aow Axsto], R&D W By AMYS dAA7HA F3stal St

Solarthermie 2000+ & 771 &Ae di+t® <
2G5 T AN ZRAER Ao, @A A
A Alxdlo] mEEo] AAEYY. webA iRl dE S
s AE7] A7 s F3tel JEUIr AAEH TF
3] Rostock X2 AEC°] A
g A524 &89 7hsA

Ir

%_4
30
i3

o
o
= BT
==
=

J .

B B FE AN, AR, 59 9 BEFY B, Sgus
FAYHeIh 7 AR ZRAEE AAAF W AFRGS TS <E 2853
vk AR oUAE BE SPgAe vl 2 e5FEe $ER AE
ohoEE R ZeAEl XSS titn Aoy goda s ng
g svle e ERdow Bgs] Sl ARHL PAL
AgET web, HAzE 22 uge]l A Sk AF Fholu UrE &
o o] ket Fejo) UlitE A7} Ausle] AbgE L gt

BFIEER2DE FE7h W B 2FFFYS P, HY JEES o
WHOE ARY 50%7t HES AxY $3L AP

24) http://www.tu-chemnitz.de/mb/Sol Therm/ST2000/auswahl.htm

25) AR, it e BSE AU 2 5 A2 st 9 A8A p.10~, 2007.05

26) GAtZol TR st HddS Hhste]l A AgEtel A7 AFsilet 54719
WidYoz A8ele= A

27) AAF-3 T HIYER FFH = v
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3 2.7> Solarthermie 20008 A|F T2 AE 4=
TE
AL 5 (At ) S8 (124)
i A () 14,800
A5 (MWh/yr) 1,610
Hamburg A4 (m) 3,000
=49 7\%” (m') 4,500 2FFAZ
ok o] g3 (MWh/yr) 789
HJEoEE (%) 49
ALt 2 (Al ) A8 (570)
i A () 39,500
315 (MWh/yr) 4,106
Friedrichsfen @%‘_‘E@ (m") 5,600
Z &4 () 12,000 &5=9x
B oF %i ]%ak(MWh/yr) 1,915
o d o= (%) 47
A Gt 2 (Ag ) chAldl, stw, 237t
HE A () 49,000
A5 (MWh/yr) 3,900
Nef;ﬁf;]?m AAA () 6,500
= =9x 824 (m) 63,360 duct®4d=x
B o] 2 (MWh/yr) 1,950
HFA ol =8 (%) 50
@%ﬁfﬂ(*ﬂtﬁfr) oyA Fd A
ke A () 4,680
. AR 3 (MWh/yr) 1%:573
Che\;nmtz WA () 510, AT
(@=A) =9z &4 () 8,000 A4 —&
Eﬂ%‘ﬁol%i‘k(MWh/yr) 15:169
B 2 EE (%) 1%:30
o TE(22),
AR AU (42)
i 2 () 3,800
) A 75 (MWh/yr 325
Steinfurt ;5?3}?17* (m3)7 ) 510
Az 44 () 1,500 A-&—5
gl o o] 4-F (MWh/yr) 110
Bl o o] =8 (%) 34
A gt 2 (At S) chA 8 (108)
ki A () 9,100
A 25 (MWh/yr) 497
Rostock A A () 980
=4z 4 m) 20,000 aquifer
EjoFd o] &3 (MWh/yr) 307
o d o= (%) 48
AL 2 (Al 5) chAld 8 (106)
HE A () 7,365
415 (MWh/yr) 694
Hannover HAA 4 () 1,350
=dz %@ (m) 2,750 £5&5dx
B o] &2 (MWh/yr) 269
HFA ol =8 (%) 39
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(2) Drake Landing Solar Community (DLSC, Alverta, Canada)28)

Drake Landing Solar Community (DLSC)+= 20074 6€ 214YE A
AAE 5 oprl gt A9 A WA B FAE deluAsw AlAE o
AZA, QU AE T3 i D 2FaEs Fate 52408 FEoR
TAE ok v (2¥ 2.15) % (29 2.16)> DLSCel A8¥ =S4
Al 2gl FAESE WA A4S vERdT

Detached garages with

Two-store
solar collectors on the roofs i

single-family homes

Solar
collector loop

Energy Centre

)] :
with short-
term thermal I'—IHI_I Ds( ict heating qinop

(below qade)to nects

storage tanks oo | T g = g e
o Baraliold seasenal homes in community -
thermal storage L] B e
(leng-term} m.-:_@.”‘ | .":- o

(¥ 2.15) DLSCY] 4%

o] FAEA E 5 ko], DLSCEA= o529 o sigd
3171 98l BTES (borehole thermal energy storage) =
Azol dd& At AEH Ar&st= ARSFE w2 )

DLSC ©x]¢] 527} F8& gy wjds &3l A& &5 woH
Zyzy ol 7pg oA AAkE doA]+= “Energy Centre” & AAH BTESe| A
F¥ ). Energy Centrex= A& 0.762m, Z°] 10.67m, 120m'e %4 w4
2NE FAEY lom, ZF 7HgeA @r|zte] HQst doYA|E Energy
Centreell &= @F5EH A Ags 5, JolddES BTES| &g st}

DLSC wAo AFg-¥ HFd FJL7]1&= 80071= oF 2,300m'e] H#3 Hj
Fd ALY dEFEe] AAAE I 2] SAde] A{EHq o, B
L7115 S8l A5dds B 1.56MW/day el doyAE AJatstey,

DLSC @] 2] EHC"E/]%— = AAA L oA A D AR A Y
A= 3l 5 oldiel 90%°1 s AT F e Ao AWHIL Qv

28) 3|, A cduAAz"e HYEE ANEHE Ve, 2HA7IEEA Al 239 Al 23,
2009.04
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- 29.4% |100.0%|100.0% - 25.0% | 99.3% | 100.0%
=4 u = 77 1]
AsAY R1 15,877m'|22,500m | 22,500m" Asad Rl 21,061m | 34,844 | 35,100’
- 34.3% |100.0% |100.0% - 23.7% | 93.7% | 100.0%
= u) =1
oA R2 18,541m’'|22,500m'|22,500m e R2 19,999m' | 32,822m' | 35,100m’
33.8% |100.0% |[100.0% 26.9% | 83.2% | 99.4%
=21 HA=u
ToAH R3 18,233m|22,500m'|22,500m’ 15ad R3 22,637m' | 29,201 | 34,875m’

13.6% |100.0%|100.0%
27,425m'|25,600m'|25,600n’

14.5% |100.0%|100.0%
29,452m'|25,600m’|25,600n’

13.3% | 82.7% |100.0%

11.9% | 99.7% | 100.0%
32,985m’' | 35,000m’ | 35,200m’

12.5% | 87.6% | 99.7%
34,843m'| 30,851 m' | 35,200m’
13.0% | 77.8% | 98.6%
27,488m*|21,176m’|25,600m’ 36,753m’" | 27,395m" | 34,694 m’

36.7% | 99.2% |100.0% 31.8% | 76.0% | 100.0%
72,129m*|23,348m'| 23,528’ 87,716m" | 22,880m’ | 30,111 m’

AEEA ArE A9E AvEd 4 BAREE AT A2 AT
FEHI7F 1SRG A dERgal, ARE] B9t ndEQl AR E=
AEEHAT SARE Ao dAE G B, ASIEE A AEH
FARE AAZ A G 2o] E Azol BAE AAl A&l 3UolA o]
of tigh nerF deds & ¢ ok EF ASHY] B dHe] Hgd 2
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<E 45> A= F2 EA9

e

H A 1Y FEH dARRF(1982~2004)

(9] ¢ ked/m' day)

ek

1 2 3 4 5 6 7 8 9 10 | 11 | 12

B}
12

B3t

R

1,710|2,378|3,011|3,776 (4,016 3,722|2,822|3,055|3,039|2,612|1,745|1,475|2,780

ol

2,056(2,586(3,179|3,994|4,283|3,902(3,470(3,273|3,065|2,724|2,036|1,834 3,034

1,951|2,641|3,305|4,148|4,3143,980|3,602|3,627|3,277|2,887|2,028|1,752|3,126

1,99212,637|3,319|4,103|4,353|3,965|3,585|3,700(3,415|3,049(2,138|1,786|3,170

| | | oft | o

2 ol | &

1,245(1,996|2,8443,855|4,262|4,034 |4,202|3,878|3,227|2,834|1,914|1,300| 2,966

=
-1

2,029(2,600|3,28814,037|4,311|3,987|3,525|3,378|3,048|2,761|2,066|1,852|3,074

2,212|2,763|3,226|3,901 |4,219|3,916|3,636|3,702|3,105|2,928 | 2,296|2,026 | 3,161

oft |
o e

1,935|2,565|3,219|4,0284,323|4,021|3,552|3,579|3,235|2,849|2,034|1,738| 3,090

_55_



42 B FAU R A 2" HES A3 JuIRAL B4
421 A BFIA FAY B

Zb EA §8& e @A kel y A FAA BrHE 8, FAEAE
o Uit EIsA BUEE AAEIT dAEEY dSE7+ Autodesk
Ecotect Analysis 2010 Z2IHolH, 7} WAE F4st= @ A= o
S dATEHS EdE d85d dAESTEsA S Al X 1
4 1d~12€¢ 319 O06AIFH 19415 tde=w siglown, +4 &9+
2m X 3m=E A4 33l

Ao, JHM(7%) 9k HE (6%) T DA d&Fol A A9 o1A4AY7 &

oF WAo] A7 AEHALEL ¢ = Ak

a8 4.2) A2 gEFuz] o)
HQ S

(
FE dAEE7s A S ()
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<E 4.6> AT

] DA 87 A [%, ()]

AEWE HYgE | d=vs B g g
S7dH k! SR SR

11 30.9 100.0 100.0

(90.2) | (148.1) | (148.1)

15 425 100.0 100.0

(152.9) | (209.4) | (209.4)

5 31.2 100.0 100.0

(4500 | (128.9) | (128.9)

17 23.4 94.3 93.4

(27.3) | (66.3) (65.6)

5 42.0 100.0 100.0

(103.3) | (95.5) (95.5)

19 42.3 100.0 100.0

(197.9) | (163.2) | (163.2)

) 28.0 100.0 | 100.0 20 48.6 100.0 100.0
(83.5) | (148.4) | (148.4) (163.9) | (191.6) | (191.6)

5 19.4 100.0 | 100.0 o1 32.3 100.0 100.0
(7.1 | (149.0) | (149.0) (103.3) | (169.3) | (169.3)

5 25.4 100.0 | 100.0 09 38.3 100.0 100.0
(79.0 | (170.5) | (170.5) (116.6) | (156.0) | (156.0)

. 117 100.0 | 100.0 93 51.7 100.0 100.0
(291.7) | (211.8) | (211.8) (200.0) | (186.3) | (186.3)

- 32.0 100.0 | 100.0 o4 38.7 100.0 100.0
(104.8) | (180.7) | (180.7) 844 | (79.9) (79.4)

5 34.2 100.0 | 100.0 o5 30.3 100.0 100.0
(105.9) | (161.7) | (161.7) (75.49) | (95.1) (95.1)

- 28.6 100.0 | 100.0 06 15.7 100.0 100.0
(88.7) | (164.5) | (164.5) (50.00 | (173.3) | (173.3)

9 21.4 100.0 | 100.0 o7 40.0 100.0 100.0
(64.1) | (124.1) | (124.1) (127.5) | (165.9) | (165.9)

9 5.2 100.0 | 100.0 08 115 100.0 100.0
(13.5) | (104.0) | (104.0) (33.6) | (138.1) | (138.1)

0 31.2 100.0 | 100.0 99 39.5 100.0 100.0
(101.2) | (182.4) | (182.4) (118.6) | (155.3) | (155.3)

1 32.2 100.0 | 100.0 20 314 100.0 100.0
(98.9) | (159.8) | (159.8) (121.5) | (199.D) | (199.7)

12 0.0 77.0 83.0 a1 18.8 100.0 100.0
0.0 | (495 | (53.3) (128.9) | (190.2) | (190.2)

13 28.7 100.0 | 100.0 37 29.2 99.6 99.7
LD | 34D | (34.1) I (3,050.1) | (4,551.9) | (4,555.0)

AT EFEgA o] S AxAEE IS gAY QAT
o} EjoFy @ ejd AjA®lo] Z7F 99.6%, 99.7% % AtEEo], 12¥, 179
AES At 2% 100%= AHEE. 53] A5 o E"EHH T,
f4 50| vol AAz AgHAH AdFo] AFHA nghe] 2 E—XJ—%
ZE7] Wl SAAHE o] &gk AlAEl wiA 7 EE A Y ZoE wekE



o
e AT e %, ()] e AN H S5 %, ()]
o oo agad | ST Tk BFa
“E T e| [ sad | eda | v [ 94 Sad | ead
7 25.2 100.0 100.0

(3,116.0) (1,052.8) (1,052.8)

3 6.7 5.8 100.0

(72.0) (36.0) (621.9)

9 13.4 100.0 100.0

(868.3) (412.7) (412.7)

10 21.4 100.0 100.0

(1,915.9) (704.8) (704.8)

11 8.5 100.0 100.0

(568.0) (495.0) (495.0)

12 20.9 100.0 100.0

(1,661.2) (559.2) (559.2)

13 7.5 100.0 100.0

(559.3) (527.2) (527.2)

14 16.3 100.0 100.0

(1,451.3) (667.2) (667.2)

15 9 100.0 100.0

(861.7) (705.2) (705.2)

1 46.5 100.0 100.0 16 0.0 0.0 100.0
(5,517.6) (975.1) (975.1) (0.0) (0.0) (335.9)

9 6.8 100.0 100.0 17 23.8 100.0 100.0
(360.0) (696.9) (696.9) (1,912.6) (594.5) (594.5)

3 4.3 100.0 100.0 18 2.1 100.0 100.0
(293.3) (503.4) (503.4) (174.5) (828.1) (828.1)

4 42.9 100.0 100.0 19 43.8 100.0 100.0
(3,832.3) (698.3) (698.3) (4,339.6) (725.1) (725.1)

5 6.2 100.0 100.0 20 42.9 100.0 100.0
(534.8) (630.7) (630.7) (3,393.3) (560.5) (560.5)

6 21.2 100.0 100.0 87 21.2 92.8 100.0

(1,634.5) (586.2) (586.2) b (83,066.3) (11,959.0) (12,880.7)

A AAY 9 AR L 21.2%% AEEJoY, AE 9y F
of HlE @EFHEY 8 E AA A8t WA 33,066.3mE
Fol| nls HA HE7bs WAl AA ArEEHATh Ee Qi &g 9l
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ol F&ko] FA(-21° )¢l AE £, 2, 4, 6, 7, 10, 12, 14, 17, 19,
2008 F=(70° )Ql AE (3, 5, 9, 11, 13, 15, 18) ] vlal e AA}
gg7tsdol F FAE UrE}M_U% Xiéfﬂ AL7}<8,16) e gy A4k

< A87bs WMe7E B s E-lel ‘:'Jo}j A A OZ YERRT

S A AE 3t olAAYY} Aa, AE wolvh A AolE BolA
27] wZel ArhdEs A BE A goﬂ*ﬂ 100%9 dArEE7Fsd<
vebdlth webs] dAbE g7 AAEA e 339 UidA T P AAE,
3FNM AR 7 o AT *éﬂr vl RS ) dARE 7S
of AAow & FHOE A4dH

rTN

FAHEAE T 33709 AER FAH jlon, FaAdE 36.58%, &4
F 345.23%, Wi FFE 8Folth Ed eFE J]FL R3¢ ke 574
= 7HAaL 9low, Hlud 55 3 29 Yoyt g 4 A= dAt

A
8714 AEE Y oS < 4.857 P
@A ] AAFEIEAALS 37.6%% HAA 37,505.1m'e HA o] o4&
7bsstth ol ALY FEF Ax thREEY AEo] threl Hagle] F
Aze] 3ol A7) wEor ddEnt 7F 3FH UAE 8T A 2 v S
(1% 4.3)3 o] $M47%), F5(36%), 55 9%), H4(8%) 2 A ]
], o728 AR s A o] W @A RS el waxska QT

¢

(1% 4.3) A9 &d
Arrgg7s WA BlE(dH)
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<E 4.8> FgdEA 9] AL 7HsA
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An AL L7154 [%, (m) ] Az A8 75 [%, ()]
,;;; Bl %33 H g ;; Bl k33 H g
S gd [ s | sda | o 9a sopd | ead
14 56.5 100.0 100.0
(2,760.2) | (1,354.2) | (1,354.2)
15 48.7 100.0 100.0
(585.0) (1,046.3) (1,046.3)
16 100.0 100.0 100.0
(134.9) (98.8) (98.8)
17 50.0 100.0 100.0
(1,556.2) (576.4) (576.4)
18 29.7 100.0 100.0
(940.8) (575.2) (575.2)
19 43.9 100.0 100.0
(1,324.0) (614.5) (614.5)
20 31.7 100.0 100.0
(1,065.2) (485.7) (485.7)
91 56.4 100.0 100.0
(2,553.2) (1161.5) (1161.5)
) 45.3 100.0 100.0 99 45.4 100.0 100.0
(2,161.2) | (1,029.7) | (1,029.7) (1,189.7) | (466.8) (466.8)
) 45.5 100.0 100.0 93 50.0 100.0 100.0
(1,662.2) | (783.0) (783.0) (1,334.5) | (451.4) (451.4)
3 53.8 100.0 100.0 24 21.7 100.0 100.0
(2,091.4) (1,141.2) (1,141.2) (725.0) (734.6) (734.6)
4 50.5 100.0 100.0 o5 22.3 100.0 100.0
(2,578.6) (1,475.5) 1475.46 (514.6) (337.7) (337.7)
5 31.0 100.0 100.0 2% 47.8 100.0 100.0
(737.1) (389.7) (389.7) (2,176.7) (964.3) (964.3)
6 36.9 100.0 100.0 o7 19.0 0.0 73.8
(993.8) (463.5) (463.5) (30.4) 0) (92.9)
7 16.8 100.0 100.0 o8 83.2 100.0 100.0
(445.2) (444.7) (444.7) (87.2) (70.6) (70.6)
3 36.5 55.3 100 29 28.6 100.0 100.0
(364.4) (408.9) (738.9) (580.4) (346.7) (346.7)
9 0.0 16.0 70.6 30 42.5 100.0 100.0
(0.0 (72.0) (317.4) (2,360.6) | (1,590.2) | (1,590.2)
10 46.9 100.0 100.0 a1 41.9 46.1 100.0
(1,080.7) | (367.8) (367.8) (77.5 ) (78.0) (169.1)
11 32.3 100.0 100.0 39 89.6 88.5 100.0
(1,240.3) (663.0) (663.0) (150.2) (138.9) (156.9)
12 47.2 100.0 100.0 33 47.1 100.0 100.0
(1,863.4) (920.9) (920.9) (1,562.2) (632.3) (632.3)
13 16.8 100.0 100.0 7 37.6 95.6 99.2
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ABSTRACT

A Study on the Application of Solar Energy Systems

based on Urban Characteristics
Lee, Min Hee

Department of Architecture
The Graduate School of Chung—Ang University
Advised by Prof. Eon Ku Rhee, Ph.D.

The world is faced with two biggest problem known as climate
change and near exhaustion of fossil fuel. Especially, large city's
consumption of energy is great as density of population is high, and
additional required site to install renewable energy system as plant
facility is limited inside the city area. Therefore, city must search
for methods to unify existing buildings with renewable energy
system for utilization. By the energy production characteristic of
solar energy system, it can be installed on the exterior of buildings
and its produced energy can be directly used by partial building
facilities.

Therefore, application perspective of solar energy system in urban
environment is extremely high. However, these application
perspective is  effected by city's  various characteristics
(Geographical, physical), therefore the system application method
must consider these characteristics. Objective of this research is to
suggest application process for applying effective solar energy
system in urban area. Evaluation method on potential solar energy
reflecting the city's characteristic has been presented for this
process, and city's solar energy system application process has been
suggested. Also in order to verify the process, existing case study
regarding city's type has been performed to propose the application

design.
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Summarization of this research's results are as followed.

(1) In order to apply solar energy's reflection to the city's
characteristics, solar energy system application process based on the
estimated result of potentiality evaluation and energy consumption
has been established. The process will progress as preliminary
investigation analysis stage, planing stage, and evaluation stage, and
finally ideal design for application for city will be deducted.
Especially in preliminary investigation analysis stage, the city's
geographical characteristic and physical characteristic will be
reflected to evaluate the potential quantitative of solar energy system

and energy requirement.

(2) Quantitative solar energy potential evaluation method reflecting
city's characteristic has been suggested in order to apply solar
energy system for city unit. Solar Potential is the factor for
evaluation. This is the possible rate of surface area to install solar
energy system evaluated to standard. Therefore, this evaluation
method can judge the quantitative solar energy potential reflecting
the city's characteristic.

(3) In order to verify the solar energy system application process
suggested by this research, case study has been carried out on
presently existing cases. In applying the system by the city's
characteristic, the system's order of priority has been selected by
the energy consumption characteristic. In case of residential type,
solar heat energy consumption has been vyielded, therefore solar
thermal system has been planned as priority. Also in case of
commercial type, electric energy consumption is predominant, which has

suggested plan to constructively utilize photovoltaic system.
In this research, city unit's solar energy system application process

and application design has been suggested after considering city's

energy consumption characteristics and existing characteristic of the
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city. As the result of efficiency evaluation of application design,
huge gap was found between energy consumption and energy
production pattern(output). Thus, in order to supplement this gap,
detail research on regarding seasonal energy storage technology,
hybrid applicable plan with other renewable energy system, and
lastly linkage to the regional energy production system's

cogeneration plant facility must progress.
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