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PV 2E EE PV L5 48W A5 Lt 2920 AL ofe A 74
]_

AE5E v 4 FFEH] T3 (Integration into built environment)

& A% FAol PVEEE Gedl FAE due b
“AB 2/GARE o=3 A7 el AAHor AZUAED xstEA xs

= Q=7

7]%5 A (Functional)

“PVE Fol BdE A1 andow #8Y 7 A
=]

ez izt wEr) HAET
-BIPV] 7|2/ dT} 8 FE & olsstal AAo ¥y

2 #7154 (Identifiable market)

-PVE Fal 2dE dUE adder 489 ¢ 3= el g wiert ¥

A=

& 2144 (Innonvation)

-PVEE HE= ol H83 Aol Al

ol
- FAA Y PVEE, PV arrays T7847+9] A3
-TE Ao x] 2A(dE Eo] B9 & A

2184 (Simple)

—4A A8 AT A% 7A, 25 2 Aol FelHoln dwdsel ofF

A 53 @8 (Performance/Effective)

-PVel BT B &g dig nEE Add] A=k

-PVEES 2EAF(EENN)S WA g Hre] et e/ s
LA 271 )

—HFFe] AU Sl pveEe] B9 9 AAEE Ads] nesslErr
-PVREZY] 2| 2FFa K (self shading)® 9 21| &l 28k o] =X FE=71?
-PVEEC WA 9 F k] dig aert 443 A HA=TH

74 A A (Practical & Cost effective)

—A o] AEAolal M ESHolA FAC] A=

37 & A (Environment issue)

-2 LAl tE o) AdAe

ECECEETT
Azde] oy EW FAE ko] A AH

9

-PVEE E& 80478 9 34232 34313}

-

22
2L
i
2

10

A 4
AA 9 Al 2 A (Flexibility/Versatility)

9
ASd PViE 9 BIPVAE, $4EJ% 59 AAde] oI /FEdolt
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(2) BIPV A|&HElo] A QAld
1) Solgaarden, Kolding, Denmark

O Z2AE fe % 5%

Solgaarden® dlnfgo]&2 LA YS Este ZE 1930 o] Koldingol A
o1l 55#E] FAAEEMN, 1996d~1997d] PVE o] &3 ti= AeAA
2R AETE APHJTHH 2.17). o] JEEEO ExE FAAEAA A A
F39o 2HE Fo|a Wini=ae] PV 7&dTE S 9% Aotk

53] 1000m'e] @3l= PVA| 2"l *421’5 Rom FQ EAL oS gt
- 71Ee b FAAE PV 489 TteAds

)& DEel PV Y el Ao g AFA, 164 A=

COliHE FA ABlA PVZE A oluA Bae g4 & At Wl Bl
SR PV AR 99, f4, WA, 44 wg Sol Bad gu 54

84
PV Azgle % REom ude] AAHAEd 757we Asge (13
2.19)9 o] A¥e] MAHUw, 175me] A28e AR dgel Wg way]
of Ao AAHNAHCIY 2.20). Aol AAH A2PE 47e] ALH<

o=z A
mE Ry wAdd pvajdoe] HAl FRE 93] AAHar Tk o] A]xHE
< Huo Zo] 89.5kW, 9l 846719 PV RER o|Fox it} 8719 #& E
AFzxERE 9 daydE= HEZHo] 16.5kW,¢l PV 2Eo] & 80717F A X5
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i ——
(¥ 2.19) A& AX PV BEH, (9 2.20) F3Y HXA PV BE,

Solgaarden Solgaarden

® A9 Hgel w3

19981 e PV Al2®lE o] &9l F HE AH|e] Huke] e F
76.5MWhe] H7]E A, A= AAlA = PviEde o3k d7] F 27MWh
£ Anlstal U= A 3|atel] wjzbstglvt. 19999 PV ¥ ZE 77MWh
olth. Kolding A ¥ellA] 1998~199919] e g2 Hdo] wlsf] <Fglr] wjzel,
FdgT] dlols oF 80~90MWhel @71E it Zloz ygiH,

2) Kollektivhuset, Denmark
O Z2AE /9 9@ 2x

A FA 2] Mol A3 Felel FFAG AHR AFH A FE A
2E 3k Aot} 9y glRd o] PV A AES B85 o] AES EA] T4V}
AAFozA FAS L] PV ZZAE F 7HF fre dEe] € o2 7|ger

o] A& FTHHoE Axd WAL AR oy grddy Ad BIPVE &3
frelol B Aor PV BEo| 9y U ES US4 s A8 AL
9 2.21)
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(19 2.21) ¥r=y A2 PV 2%, Kollektivhuset

ool elAY 2 e FAPE BIY 9] S AFeta, A= Ay
of o] 7FsstERE st A= AFaEdth solar cens bda el = 7b
A AEE Fd %—394 N 7E 7hs sk, wel wek PV Bge] o3 A4S o8
& =S PV 28 H = back-plate® 2S5 F == ALt Foidd 7
FARS B AlolE & A2 kel 9= Alzke] WYl witel wWikEel PV
A& AASHA S AFARe] v Aol A Aoz do] WA Y. Solar cell
of el )] A& A H= Aol

i) AW FeEle %%71“ 1 EEETH AEE Adehs 98 2e o
kL B LJ #relo] gl

7

(29 2.22) Back PlateZ 28 25(o18), (2% 2.23) Back PlateZ ¢ 25(742),
Kollektivhuset Kollektivhuset

o] E 2o = back-plateE B2 24 PV dd 2 5¥ @A}
o IVIEANE YR F JdrHa™ 2.22). o] AYR =9
plateE HOo2 o] dojxol PV s d2 Y dAs= €& A
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(29 2.23).
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2.3 HFUAE o83 TETHY A4 I RAH A =A

42 8474 2 Ul B JEEEEERNEEE P ESIREED
A AU Azgel ZE G4 % dANUA 0§71 A AFH
At A% ob71A a gk FWAAE BhANUA ol g% A Rkl
& AT AR IE YA, obd EAUARA el ol2x Eam
o, Azule HAAA 2 A gl UE FAH AA ko] A BEat.
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e
e
jubad

o

32

53 wmd JlE AANRTE SFrEn QS A oln dursE Ay v
A AzEY AT AFTFEY ARSI AARE v 5o AFE obx o
e A Raa gk E FARCk Y % WUE HYD HuAzge v
S3E, SuAA o) A @gEe] Bed AT 4R F 7 AAHE
sakso] gt

BFANIAE o] g3 A0S FEFE Andyo] 483 we) Az
Bgelti] ol g Axgle] Prdy Ao AHH aruy oj€s FFE 5
iAol el b 1 Estel sl olumA sfs] AelE EAasich

Engelsby= =% Flensburgell $1x3 5 A=+
= 854 3MEe el A Bl A Ve
3t7], &5F a3 JdUAE 60%7HA =Y F IS Ao 7dEH, 4
ol & HAH AUF7|de Jhdde] ZigiEn 3/Es 5 27MEe X
THERMI X2 A EQ] “SHINE"S] dX-o|t}, [EA TZa;A AFH ‘g Loy
A E ol g3t ALE BEdy 7|%&(Solar Energy in Building Renovation)S A&
sh= Zlo] Engelsby ZRAES] 7] Hx =M, glgFoyAol] thg a7t Fol
[ FARTHLE 2.24). ©o] A=A AE&H 7845 8 ZEAE Ao
EH7|7F 57) % skl

o] ZEAECS] Ao BF A ol&S 7|2E T YR
& vk ey el A e Aldel gk w4
3] & Hzgd o&Esta gt

71E] 196610l Aol o] AES] ¥ 24cme| sand-lime HEZ A1
B2 FAFEAL 52 TS e 20mme] @ = o o] ddAnA T

SRR
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(79 2.25) 995 A9 YL 193, ENGELSBY

2) F8E X3 234 (Glazed Balconies)
7|EY TIYdE 2¥(2.27)7 2ol fElE AAEh Al oA Tz Yy
of frElE AXst= Ay ddA e vpoFst AxWHe| s A7 A E AT
= o

Yol 23k oA 4H] F7FE Foled AT

E

E

L]
—
-
-
-
' H
el

(9 2.26) g=E™ o], (19 2.27) glndly o]F Fa2 Ay vk,
ENGELSBY ENGELSBY

3) &} ¥ (Solar Wall)

D 7172 2zt v ds A]~¥l(Ventilated Solar Wall)
Feds AAT AGd T stves AdHE dFE fdEs 97E a9
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& 71450 Y Solar walls ZHEm I}, B3 pSHe] 9 2 7|2
el A o] 7|22 A HH, AGAdS AFA A B HA T &
Zro] At

4) 71A187](Demand Controlled Ventilation)
A 71$E MAE] HElA, F5 2d BU|A S FA4-AHESHY
O~

LS|
= =
A wjzIA AE ol A3 A S A AR Hud o &

2 ditre] oA depe] bl
- Bae) o)A ARG 2o R go] vl g skl

5 FrEl& ¥ Aldd(Glazed Staircases)

A= d3S Frista 145 99 /2lU = 1L1IW/mKE AHE-sk3ltt.
O ARz A A #HHol A FHEHAeH TS FEule] AFuUH
st & EFo] HATHLH 2.28).

(1% 2.28) AAAFS 0|83 A, ENGELSBY
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6) A< A F(Daylight Windows)
oFi 4L FFHoZ FElFol & HIYrt Jd= AMEg W A2 345

g AAst FFES FEAR

o

o]#13t Engelsby?] #EPHeol Ay oy = 294,000kWh=z, A3t
23,000DM&] v]& A7t a3E AA H A

2.3.2 FLEXREN, Denmark

(1) Z=2AE JjQa

FREXREN Z2AE= H29] 1950 o] Ao AEES FAo=E 3 gu
ds] T A TRAEZA, AFAY fRdye] FHS HAFh os5d
1950 ] o] Aol xojx gy AES EAY F=d oA Falgel A

W So] sty o] gkt}l. FLEXREN-S (13 2.29)¢9F o] HAdgdor & 947}

GBS dgon o AYAUAR BTE BILR wdyl Le
HolFE olv Frh Fa BEE WA S, A% o] dopuy
o @4, ZaH9 x}oﬂvﬂwlvﬂ ool PR e AE, A A Ae

(19 2.29) FLEXREN HJX| %, FLEXREN

_39_



(9 2.30) 2R ojd-E5uM, (7 2.31) HEEH oJH-M 5]
FLEXREN 23y, FLEXREN

(2) BF AA Tz
o mrAEAE B3 44 #48L Ea oA A& 2 A =g
A, TAl HAL A8 AA, A 2A, AA AE BEew Yol

ZE 945
Pz

t}.

=

D 718 AA
o] HAL Al AARA] Yzt =W, A& JtsdS AES = FAo|th
AE ZAdto] wat Hal A o]FfrulE wAT FES AU AMgEV|E o,
ZRAE HAA Bixe A vleoldt @A G AE g A8l Hold
Al AAlEE o= Seith
d Ao AE&E degety] 98 848 de A= )
ol 2818 2T o] YL Al A @AM AlFAET A ALH
2 ek =3 Ao, UY afF 9 AFAEL] FEHBAE FAse
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U o) AL 87180l A et

(8) JruY H8 /% 8k L A%
047179 ohtEd] HgE YAl P

Sas 7o, 54, A 2E
47, =, e, W] A sEL A", w47 A2, d d0E
solH ofd SlEeA FFUAR]l ZEAAE S duA dA 7S
A g8kl s gl

Flexrend A & dy=]ders Qg gewo]ld 78 A2 E A2 T, 37
Alz~83 433t GelAdx] T3 (Advanced Glazed Balconies), £2F ¥ (Solar
Walls), 9]7] =438 a8 Wi7](Efficient Convector Integrated Fresh Air
In-lets), 714 $7](Demand Controlled Ventilation) ®21¢] ¥ 71x]& Z &3}

1) 82 Ax3% 23 (Advanced Glazed Balconies)
1% el AFgste] GRSt Fola, Hayel mehsle] ddAlES STt

(¥ 2.34) 2224 U&, FLEXREN (¥ 2.35) Pl Ventilation Solar
Wall& A X% 95y, FLEXREN

2) & ¥ (Solar Walls)
@D Ventilated Solar Wall

Frel s AAE T ] Gt Fitste] g 971E d49ste Ventilated
Solar Wall& A&t tHd 2.36). 9]719] 2L 93
gl F3AZ Aoz AA HU, & 7FEHFEAA th N
Alz=do] 7hg aaA el Ao versth w7 A 2="lel 93 Solar Wallel -t



A5 F717F fgach of WylAe R FEvel e Ty &
e g

Bula AA ofgES] &S FA

@ Unventilated Solar Mass Wall

Solar Mass Wall 27 #5891 dako]
= g2 A3 ook "} Z 59 Solar Mass Wall
As& 7HAAL ARSI

oMol A ZTRAENA B2 dEHdo] Fo EAHOR AHHdonE,

15
Solar Wal% %%6}04 ﬁﬂﬁg Bole WS HAHAY. d&4
=

ok

Hol| Aoy 2.37).
g 7tste] theFgk o zh

filo

R

s _Egwr] ey o

| niegrwled verelian bieds

Dl kit gy [ b = 1.1 W)

(Z1¥ 2.36) Ventilated Solar (13 2.37) Solar Mass WallZ} 1tel]
Wallz} ¢34 FoHE Ventilated Solar Wall x| ghx|gke] FLzh2-A]
FLEXREN FLEXREN

3) A4 7538 i) (Efficient Convector Integrated Fresh Air In-lets)
Astk 9717 AR 5ol uf EE AlATH, A =Yg ZER Qs B

212 S|
A7ko] WATE AL AT & k.

4) 37] Alo](Demand Controlled Ventilation)
Ay s olyx deke fEiA 1A F= Alo] 7] AlxEE 74
HE 3k}

o] A|2=HlE AEsto g BVjafs wof A F7] dE AMATE 5 9,
719l AFES Aofstoza Yu|&S Tl HA AdoEd 4 vk HEg
solar walld} H3IYE T3] oEdH FVE AIEFo2H oyAE dE 4+ 39l
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2.3.3 The Brandaris Building, Netherlands

Amsterdamol| A 10km®@ o 3ol 9]X$ Zaandamel <$1*gt Brandarist
384749 14F4E] 315 ofutEc|th. 1968We HAFE o] H: 98] RH
Be Aldstdnh. 1 Bl oy deks g 2 A H 7ol =]
ATHLH 2.38).

(¥ 2.38) Bradaris?] Bl x] A]x=® E3F t]#}2l, Bradaris

D Hdd g2

Agglol= HRy Bgd {
Arh(1d 2.39). g% A
2 & v el 83 22 e 5

Mg B R gYgd Az

(1.62GH)/m' 9] AAJAE Aibst
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3.3.2 RETScreen(Renewable Energy Technology Screen)

FltFe] NRCan(Natural Resources Canada)®] CEDRL(CANMET Energy
Diversification Research Laboratory)ollA A5-<} AFAAS] 709 o]/de] H&
7heb Aretg e stoll Jidd Zmagelt)

of TRIAFL AREAZE A oA A|=E o] A&kl QlojA AA 27|
Aol W Augew TAE AAsL uaste] ERAA Axwe] Hgo)
el @ o] maaae w o Aate AsBstel oA Al

A7k olUA ANF, ANG, AAY B4 5 FEHoL A Brh BE ol
A BAE ol @ Afe FYHA B sl o Aol 2AE A
9o BHE b, R 2

et A=H 7ot 27128 o Aol 19)

gaNER FAT0] Qov] Ao

B Fo dedaed g 4u
g A

g o % w} B ATelAE W‘d%‘” N
Aet Ao ArlE dlo|eE 24dEt7] ¢ske] RETScreend] HIYY A%
B} T2 3¢l PV2000S o] &3kt

3.3.3 Method 500020)

Method 50008 Degree Day /o ® ZTgx FZHAZATA(C.S.T.B)NA
AES F3 MEE Ao=w opztdkde #e &%= EFetar glo] AdE HY
A AlzHlo] ghes] AEAL F Sl WA ol

Method 5000 212 AEA HIE 5
Y HGE Ayl E gy d #o = %k f8 HYd(useful solar) F5
o] ApoleM B Whies YHEE AXteled
=3

19) B3 9], “AEE A QAU HuAzg HA By B, RG] 2
st ols] =34, 2004.5, pp. 203~204
A BFd FA9 YA oRradTRe 94

skl tfskl MAFehY] =, 1989.2, pp. 42~43
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3.3.4 Solar Pro SI 4.0

Solar Prot AH]d HYd 5% A= AAler F7lel AMEE = AlE#H o

ZR2IAMOZH 1S maul AZEYOJALY] g ZEOHOR PG A T
dlolg et At JER FE WIS T3 AxHo] AXH AEe I
o g§3dS AlEHolAH s X213 oltl, World Wide Climate Generators
af afFd 7% dlolgE st Solar Pro WelA 7]|$#]9 & Aestd A4
Z|FdlolE et degt Jdd, AW ds At dAlst] BFdd
g A& FBst 4EHE AlEdelA st o= & 4 Ut

Lo

il

1o, i, olm

3.3.5 PV Design Pro 3.0

o Hud J1Fe AxY HAde] xE F oA,
A 8] 9% A28 HAe 22 ol

MF maui AZESOIAY 48 TRaPoE HFAGe AFuelEst o

o ATUARS FUA, AN Boh PV Asde) 24D A8 A9

Agdeld st Zeadelth PVAARS A3 AASA golw, 483

S PV AAHe MEARLE AT 5 A ZE el

PV-Design Pro =713
PV A28l 45 A& o]
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=

_59_



314 2 2d AlEAT

]

T

%

=

A 4 F HgAdA

24 el

o]

A1 g

2

TE

el

. bo

bl

°©

tFerA V&

F i ©x] el

(e]

|

hyx

-

R

3}

<]

el A

B

41 28 4A

a8s oE

1
=

¢

o

do ¥

R R

Y

© oy

T
7P
B

cy

ki3

] 64, 57 FoE 3

o

]

Ry2

_60_

= 7H_9_

TEOMGE 29X 276522 7} Foll 19

FEolutE 2@H2A, 5
)
ol 30A 7t dch.

4.2.1 A=A A
A

(1) @A e

Al
o
Ry



(19 4.1) @x WA=

5

darolm, ol olE)7h $14

Far Ao

S

PN
5T

(19 4.1l A
o 553 A

(¥ 4.2)°14 (21 4.5)

o] FFo] 91

=

o 5%

=
=

o

g 4.2) 9=

(24 4.3) 5594

_61_



(2) S91Ad e

0 A= 19%(57.6m, & WA 68m)o® W 3wE]l FlA o=

=olm, ymA W she} mpRubgo g vk AdS WdrlE A

= 2,600mmeol Tk AL FehdigAolth (9 4.6) AWl EHE
Tl (29 472 99AY Jues wejEth way, Ad, % 2 B

o]
dgow wAsel gk

(2 4.6) &9 AY gy =g

_62_



og Aol A% s

(¥ 4.7) 71F G4

X 4.3 2 F

<E 4.1> ¥ Wz
13_:]7(—1
T A - ﬁ; %
A 15.8 4.80 23.35
9244 7.68 2.32 11.29
] 2(1) 10.58 3.20
(2) 7.98 2.41 37.41
g (3) 6.88 2.08
W 282 3.96 1.20 5.82
3 0.97 0.29 1.35
g Al 3.67 1.11 5.40
27 57.60 17.42 84.71
. 7 el 5.47 1.65 8.04
oo BN 5.47 1.66 8.04
A a2 H A Y] 4.93 1.49 7.25
a3 68.00 20.57 100
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37.5°% A A35F5iT).2D

<HE 4.2> 5% 12°2 wiAd dd FEo] dAdd ue dA

kWh/day m” i
av e 22° 30° 35° | 37.5° | 45° 60° 90°
e 192 | 257 | 275 | 2.85 | 2.89 | 3.00 | 3.11 | 2.89
24 272 | 3.35 | 350 | 357 | 3.60 | 3.65 | 3.62 | 3.04
349 3.33 | 3.69 | 3.73 | 3.73 | 3.73 | 3.68 | 3.45 | 257
49 442 | 459 | 454 | 4.48 | 4.44 | 430 | 3.87 | 259
59 481 | 474 | 461 | 450 | 4.44 | 4.23 | 3.68 | 2.29
64 4.47 | 433 | 4.18 | 4.07 | 400 | 3.79 | 3.27 | 203
74 311 | 3.04 | 295 | 288 | 2.84 | 270 | 231 | 1.54
34 178 | 3.81 | 3.74 | 3.67 | 363 | 349 | 3.11 | 2.06
9¢ 3.64 | 392 | 3.93 | 3.91 | 3.89 | 3.81 | 352 | 251
10¢ 3.08 | 3.67 | 3.79 | 3.83 | 3.85 | 3.86 | 3.75 | 2.98
11g 1.94 | 247 | 260 | 266 | 269 | 2.74 | 2.74 | 2.34
12¢ 150 | 1.95 | 2.07 | 213 | 2.16 | 222 | 225 | 1.99
%6‘1—
" 1178 [1280.67|1288.34|1284.85|1281.14|1259.98(1176.68| 875.14
(kWh/m’ yr)
1400
1200 F— ] | Il
s
= 1000
S 800 [ -
=
W 600 =
=<
o400 [ —
)
200 -
0
1° 22° 30° 35° 37.5° 45° 60° 90°
Azt
(1 49) W917o] 12EY o), YAwle] ZAze] e 7t 5 AA Hlm

21 AARA, “BFd W 71", FHAL 2004. 1, pp.76
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7.4 112.6(19.9|25.6(22.4|15.1| 7.7

5
382 | 360 | 333 | 292 | 157 | 291 | 353 | 382 |2,550

JAN | FEB |MAR| APR [MAY|OCT |[NOV | DEC | total
998 | 899 | 799 | 677 | 504 | 467 | 718 | 919 |5,981
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Fpolrf HA AFApe] @ FRARE AES (L™ 4.13)% 2

o] JEA )2

Qo = 440//d-7FF+ X (60C - 5TC) X 1lkcal/kg-C = 24,200kcal/day-7}7
Q = 24,200kcal/day-7}7 < 307} = 726,000kcal/day
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Maximum Power 60Watts
Maximum Power Voltage 16.9Volts
Maximum Power Current 3.55Amps

Open Circuit Voltage 21.5Volts
Short-Circuit Current 3.73Amps

Length 751mm(29.6in.)
Width 652mm(25.7in.)
Depth 54mm(2.1in.)

Weight 6.0kg(13.2 1bs)
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Continuous Power Rating 5500 Watts
Standby Power Consumption 1 Watts
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Inverter | Eff. at 100% Output 0.90
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ABSTRACT

A study on the application of solar energy system
in green remodeling of the apartment houses

Cha, Jin-Young

Dept. of Architecture

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

As a concept of the sustainable development becomes the trend of the
world, environmental construction movements are spreading out to
preserve a nutural resources through the resources and energy saving.
Solution for deterioration of apartment housing in Korea, remodeling is
getting interest to raising an economic value reason that it has shorter
construction duration than reconstruction. Among that, green remodeling
must be enforced which minimize an environment load in general life
cycle of the building.

Since that 97% of the total consuming energy is depends on importation
in Korea, the necessity of development and supply of alternative energy
and attain the aim of reducing carbon dioxide, reserving resources and
preserving environment by using alternative energy. Especially the solar
energy doesn't have any deviation within areas and remodeling method
using solar energy has advantage that it can be Iintegrated with
architecture planning elements.

There are many studies that optimize the each solar energy system
adapting in apartment housing, but there is no studies on methods for
coordination of each systems in remodeling. So, in this research I study
on existing green remodeling plan process and come out with plan
process that is necessary for adapting solar energy system in green
remodeling plan of apartment housing. Also, select a site to adapt a
various solar energy system according to processes and see process of

integrating solar energy system to architecture plan element and as a
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result we look at the improvement in planning and using quantity energy

performance appraisal from formal existing apartment housing.

The results of this study are summarized as follows

First, result for study on apartment housing remodeling cases using
solar energy is that integrated design process is needed to introduce
solar energy technique for energy saving as an architecture plan element
except basic remodeling matters. Adapted technical elements are Glazed
balconies, Solar mass wall, ventilated solar wall. And installing solar
collector on the roof to serve the domestic hot water load and heating
load and plan to install a PV module to serve the partial electric load for

building.

Second, In green remodeling plan process of the apartment housing
using solar energy, solar energy system should be referred not only
energy reducing technical element but also part of architecture plan
element and it must be considered with basic plan phase, site design,
building block design, dwelling unit design and exterior design.

Third, results of case study for green remodeling design of apartment

houses using solar energy are as follows :

(1) The aim for appling passive solar system, active solar system and
install a PV module is to reduce heat load, to serve heat water load and

power load of the building.

(2) Unlike existing general green remodeling, we analyze the solar
condition of the site to inquire the possibility of adapting solar system
and analyze the load characteristics of the building to estimate the

system size.

(3) Select Sun space for passive solar system which is suitable for apply
to existing apartment houses and extent balcony to the outer wall of
existing apartment houses and install passive ventilation and sunshade to

prevent the overheating in summer season. Take pitched roof of 35°
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instead of existing flat roof for solar domestic hot water system and
elevation change, and capacity of heat tank is 3,700¢ and 180m'(72 pieces
of 1,188mmx2,103mm sized collector) of collector area has been installed.
Install BIPV for solar cell which take a role of both envelope and
sunshade on the vertical wall and total installed area is 66m'.

Applying the sun space, the heating load has reduced to 1,245kWh(37%)
compared to before remodeling and solar energy use ratio is 58.19%
when installing the collectors. Also, the amount of generated electric power
will be able to take charge of 26% of objective building illumination load
when PV module(68m’) have installed.

In this study, coordinate solar energy system with architecture plan
element in apartment house remodeling process through case studies and
quantity evaluate the energy performance through computer simulation
but, there is lack of 4% <l evaluation process like aesthetic value as
architecture plan element and integration of system and building. Also, a
continuous solar energy system integrating plan must come to accomplish
through executing the evaluation after dwelling to see the plan from basic

plan phase will be able to display an expectation efficiency from actual

operation process.
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