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Energy, 2007
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AR 7w KB AFe] 7 Ao R Qlete] oA FHTEol
AX7F AHAY AAAde] B =AAG ALEE FAME oA A|AEH
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o7 zol7} AT = glormw A FEo] MR tE 27H4 o]ike] AlA
Aol Ax"S 5EFAE ste e duA A a848S 7dE

o1t
3) AAAIA ] A A 7

A& AREEE dUAe] FeE A 93 A7z edd 4 A
of mhep Aol Bl A7) ey e &u] WlFol Apo)7h AN

el ouAS ¥ Fdew sk ey A AAEe B
FRol Ay A7E fEFR o adtg, wEbd AEA ALA goﬂqx]o
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22. Y9 AAAANAR EF &§ Y

22.1. e AR HE A

AAAUAE AUA 7] B ALobsE wdS I AH A
A=A 197090 495 o FHE 1o g AT o] 42Hew *
ARk GAY A ARAIA AL W wg g F2 o5

ol ox], A Audolrl, vk 1990 thell EojebA o3t A 1A
2AAAYANAA] 7S HAak A E3E I A2AY AR A e e <
ob}u]—x{q_ —LE:] Eo] ’\Hiﬂ] ‘:x}o]_o% ZE:] Al zH/\gOﬂLﬂ ].9 o2 7]
om wWgo] gujxEry] AFstder 1980 el 1990d ) Fwkuksioi et
AAAAAA] 7N Es BgE 9% A4S Hu, #d HARE vk
Z7he "W AR ARG 28y 1990d Y Fuky 2000 o ol
o= METE E3st ¢S @2 F7FEe] AAAgAHA 7& et
Hyoll #4& 27] Al&sta, AR AE AN A&kl 1s)

=Ule] A% 1987del Al AIEEI o] AP EAA A7 AlA
HAARE, A g A o gk B A7 FRA R Frhetr] Azt
2 2000t Sl WAl FHolth g-Euheke] A A o tjgk 24
Aol A= ARG 10d F% HHA AUt

71E9] AAAAYA #HH AT AAAAAYA 247 A Edol
el dialiA AEoignt. 2y H2ede HY

d JA-BFd 59 A~
&, SEH-uEF A" Zol F I AABAAGA DS o] g8kl AN
AL Fel W Ak AAE L o =R =] A9 ZAke ey
A AR AAE S, o] AU A A A A Ak VS A
Aol Ay F3 AAskE AvtE TE=e] #HE Atk AyEI QU
Sl s HZo A4 42 dgor AdAdyTE A Folrh

15) evA|gelad, Az A A 2008
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222 1Y B &8 AF
1) vl 2@ % - Smart Grid

AR o] JEE &ge disixe oln] 1990t ZREFE 1 FHA
Aol il AR got 71 T AvtE 18] = (Smart Grid) Al AE
=0 W 3 TheslFlor, 71 gl ouA ag A 9 AlA
AolgA1e] EAstel] THS + AAHORE v= 9D FHoA 2 A=
ox FEUy Q. v=, IF T 8/Fol Aed AHY MEs FAsta
Rom, v T enpnp FAHRTE FANHEAN FSAFIYA LM F
SNEA g = mhE kol Qo
AntE T ES] A8 W, FAl, e 283 &AvE EEst
HAIAES] QA4E AL oty g AnfETIgEs Yo =
AlZbolu) Ak 2 A9 AREe d|ls ATt A4 Ao ¢ Qe
Z71eA e FEYEHE Aottt 18R R dgo] MulAEE A9 A
g7} 7W7ke B4k 24 (distributed generation) 16 2] 7hsA o] AXIth. o
YA Agakell Al Zn7kA o] Az A3 Fetd s uS a&Fola AAA
O]D%, ;ﬂ%ﬁ;ﬁo]g}i ‘;i_:_]- _’_'[: 01121-17)
/\

2]

A A AR T2 AR LS ol gsk=H, ol#d A YANIA
o o] & st VIEY AR AEAGtE Tl AV BEEe AR
geh ey =kt EAQ olyA A EAo R Qd Y] RS
of WA i, AvlETIZE AARS F3 olHF MY A|AFo] AlF
4 E e A Bu S, AvfEIYE AARE oUA] 58 FY,
AAEAITA A D oy A] Gu] AAE FE oluA 4] R 9 24
7hs BEHS 9 AEVbe ARE TheskAl S

AutETREs (1" 2.5)189¢F o] Zh s 49l Ao dAd PVEA
Al gojuy Fe b AJARISE e BARE A AR g E dE ke v
2] o dsto] IT71Es ol &8 WES AAdS S8 T4 2dadd 285
AT FEF Ao 7oVl wWEel AvtEaRES E8st dE 3
Al 2b 7HE e Y o s AXoR derd = gtk AAl olvA A

16) A+ @A (distributed generation) : ¥-8F7F AH|EE oA JkE ol YAE AfEL
A WA 7)&S @) o] AL HlE A7 AFA 84 o d(emission) A7 5
th FE2 AR A A" o] gt
17) U.S. Department of Energy, the SMART GRID: an introduction, 2009
18) http://en.wikipedia.org/wiki/Smart_grid/
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Fofopst A I H] s

SMART GRID Smart appliances

A vision for the future — a network
of integrated microgrids that can
manitor and heal itself.

Offices
L% Disturbance
J° inthe grid

Execute special protection e, Detect fluctuations and \
schemes in micrasaconds. g disturbances, and car signal 1
for areas to be isolated.

Storage Y =T
P Eniergy generated at off-

peak times could be stored

in batteries for later use.

Wind farm A
Central power

Energy from small generators 4 Lk

and solar panels can reduce. = By Industrial plan

overall demand on the grid. : = plant

(719 2.5) Smart Grid @ %=

2) S - HHAEA, v 2AUA FE AIEE

7H AL

227k A =] BAEES st 3 60de] AR F7HHH e
2 @34 AF¥e A"E 588 & AAEt Utk 5844 (Green
Growth)” o] ©o]= ‘87 (Green) ¥ ‘A& (Growth)' S 7}A 7}
= o x&eta ok o] 7 UiIEEY AR VIEY BALE ddnds
AR A om Aot B F AAEHE YA - A A Ve - A
JollA vl FEEETL Aes G, 7E Ao A ERE A
T8l Al AFEET Al AR E FESk e Aotk mAAA] @A
AAGE FT8tE Adol &7 FAHAES Haset, ol YAl AAA
Aol Tyow Fgete Ao o Yrhly) (29 2.6)S NS
Bt Aed F2E HAF QT

rt

19) thatel= HAxE Eu|o|#] http://green.korea.kr/
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30 24 8
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NYAEY o A SN
o AAANG AR A
A pste] )& B wEsh A4, AN TS FAE A
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2T AAF 2RF - 2AUR S mFelE welan ok Ea £A
AqA FH AT AAQFAIAE o] &3 BALE oA F5 AAHS
2o AR P S ARETLE AxGE e U BT FFEE
Ag Folth, AN Adst= v EAUA FE AARS Teget

20) W= AAYE FH0)X], http://green.korea.kr/
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= y\Art 43 AV R FEEY dEedie 43 AreudA B Fdew
sHA "vh web Fad oduA e FEe faMs & 7 A
AaElE AEets AR vet AAZAUA AARS 58408 ARgS)
= Ae ude ok vk

AABAG A e EHHAQl AR ol LAHFYH 1 ThsAdel s A
Hol gtom, sfe] AX= g el 5 &g i wo] Frkskar
Atk wls g FHHTrA AjkE AntEIREE ZF AR A Al ~E
S 2HH A2 oUAE 74 A=A AF &aRletal, T4 AAEE T K
At NUAE FaRbeth AREIDR S AJAELE PV T 2
A ol go] dAH o) 9lon, 53 &g FHdA= ©A Bl =A] 24
of A FF A" oRA AYAE g At

Se] 59 A8 AR HS 5848989 dedor FAH Sle v
|AA g Alagolth AvtE T =9 npZbA R EAIRR oA 9] o g A
FTHEA LA, AHAFolrt P Zlo] ofyt Yo F2 Aoy
AT ATE EFE o] AUATHE AIARS EAW FEHA oA
THAAES FESE] 2 A AUA AR REE BiE JUAE 2
3 O

& g4 T o] AAHE 53 &8 SHdM AvtEIERG

2

fz

AABAGA = Bake] 384, Aab |, Ak lvA] f8& 2] wiel
a8 85 Adds AL 5 AFe gt gt Zasie 5
Age el s oMol ol digrre] A& AteE AT, EAIS ol F
= MEAQ AFEAMFE AAZANAA A|AF Q] oA Yak 54 B 7}
AE9 oyuA AR RS FEHoR ugoEN, aa4l AAgelY
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A3 AAZAIA B3} FE AY Z2AX

3.1 AAAAAA A2H e 54
311 gokd 2 A2

1) B3 2d A=Fe] Ae

2/ S E’S HeF oUAE A7) d|A R HEAT7 = AIAES
e, oy A Wk sl Z1AA, 3pehA zgo] glom R AIAES Hx
7} sk Ter HE7E AL a5 A ¢kal o] 20~30d JEE A
bdsta XA ok ek W rEE FEHGoAFE iR dAdE
THA threfekAl & 4 ol

Horg v A AES JjEHog (79 3.1)23)3 o] HS wlol H7|E
Aabsk= HFAA, A A71E Xﬂ’%}b wEle, 715 ARl wFE

5 9 Jlss @dete IWE PCS

l

E
o
ol
S|
o
1
&Y
%
o)
O
=2
Q,
b
> M
i

(Power Conditioning System) ©°.Z FJ#t} o] F LA

x] J\]Z\_‘%ﬂ% o]i?ll‘:_ 7]’;% z‘sﬂ/dz%o] O/\E/\1 o]: 0.5~0. 6V-/] @HL
7l HA @9 As JEE ddste] Vel Favel dAdks dE T
Sl HEE (Photovoltaic Module) ® #|#}sto] o] &3t} o] RES |
F5-3lof] gtFo] M| sHA H&=dH o]Z-E o]# o] (Photovoltaic Array) 2kl

Elg=
HS jm=]
HYHK 22— QIHEl/PCS — a7 s
(29 3.1) "By d A A 74 o
o] = HUAAE HUSY A AAHS o]F= 1A S#AAAQ QAR A]
(19 3.2) 8} o] H71% AHo] thE N(negative) 3, P(positive) & W=

23) dlvA|delsgt, Aol A 2008, 2008
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ENEAE A of o] PCS

s

id-connected system)

W) ATAAE A= (

Fag o

U
- N
= [}

W91 Bl 4 QwA Fejoln AHgAE
A4 QA AxHelA waE Aee 3

=
Aot $EF AYE AABORTE P Axgelt,

(19 3.4) ASAAD sfd 2

=

oh stolB =3 A|2HEl (hybrid system)
stol B = A|ARIS Bk b A]Agle] FEubd dwEibd, o
59 Buxge] BrAAAET Adete] AgA B o Ag
dge gaahe Azsgolt. solngE A

KN o
Fol wheh AFAAY D SWY A BF A g/

o 2 L
i
T,

S A o 410l
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3) BgH N299 54 2 A 44 A"

kg Al AR g R HE 5EAQAG Tt AA kPR 3
S et o]7le dAb(Insolation) “QUA} e 9k EA}(incident solar

- KA
R [elan]
g =4 X}EE 54 FA9 o
WHE o B

14
radiation)” =& <& A ot 18y 71 =
Q] iL A F 5

ARt &Rlstr] o 7] Wil 7
Ab(average daily total radiation) =+ HHE
stoh, BjoFEAL Ay A= flkel wel e QFo] ek, AxAo] thE
ARHoh o B2 EgEAUAIE etk B Aldel wet gAY, &
AIZE EREe] 73 (53], %) 9 Fledrsel wep gepxit
A PVAIAH] A &7b53k BjeFellgA] 2] oFell dAo=
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25) gharefoFol A 8ta] S o| ], http://www.kses.re.kr/
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. B (20 o)) e A e
312 Bjkd A2H
1) BHFE A" 7he
Hdd AAEE HEFAUAE A= I 52 W] o] &k Wol
A= FelRt EAske AERE o

o Al S o] &3 Au|E Bk Al AEl(active solar system) ¥ HAE, ofF
ob 22 Al dAE WS ol AAY HEd Al2H (passive
solar system) C.% & A BSD AAREY AN A S
= Aot Jd7], Ad9 dS AR F Qe F9x, "HEdol A
F58 A9 9 Fgste BEXREAEA(EAY), o] &5-8} olF FTHA O
2 Alo}st= Ao 2 A Hr
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f )

s -
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1288 554 W5/, AFPE A, R PRzl gtk
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AUAE Alzke] mHE WEb Atk EE HPEAAS Axe] EUHE §
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gebaivh Amwe] £9shs Y TR WA oa Awse] wus
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© ©do] 9l

Bt F3edA a7HE APl 2 40~60CHEoIth A2
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1) 38 23 A=He Jje

FY H AIA"HE v 2FAUAE A7 JUAR ddtsts oy XA
Her|zolt. 3717 98 & Ad w FHy FPo] LN = Fr|AE
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A (aerodynamic) 542 E3 3| AA(rotor) 7} 3 AHA Hi=d oju] Ay
He 71AA A oy Arr HdrlE S8l A7) oduAE HgkE A 30
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ol mEd vgrelyA F 59.3%%ke] Ay A R v = Qe oAl

gl Wabel BE &8, AR vl wAdvle & 5 neahd AA
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29w AxEe (7% 3.14)9 7101 zdo] 747 UAE F, W
St SESNEYA, SUADYA, FPNdA, AojPA o TAY

29) 7448, AZUAAES AT UYL 0§ &, dadlg @4, v.5 n.1, 2004. 03.
30) oA T F, A= MA 2008
31) AAANIAAE, 2FFAER, A A A RD&D gk 2030-549, 2007
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314. R4

1) A€ Al=d9] e

AL A= B, Ak, AxF Fol AT Ul vtant dolu HYgE
Abell Aol o3l ®fakar ‘3,1':— IUAE ougttt. A g A= AZHo
ZHES oo uwEl 150~350m ol AFE  HFEA A (shallow
geothermal) @ 1 ©]4F2] zZlojof] AdH ME-A L (deep geothermal) & -
A= ?:ﬂt'x]oﬂ*o‘ °F 15~30T, AFALL oF 40~400TCY =% HIAE
Holw, T - A& HAFALE Aoy Ao W W 2 ¥, 4
T AAY e Oﬂi"]‘é ol AR o] gxa 3o AFALL izl A
A B o] gH

Antrlow AE Fo ol&He= Aoy As T - A9 duA=z df=
(heat pump) Y W&719 Aoz Fa=", Ad dHZ A AH Ap&o]
oiFoltt. Ad gz AA"S A AFEasd
exchanger) & € (heat pump) 2 T4 ¥} e
I dipo] B Jhsstth W Aol (2" 3011
zom 1

E ﬁ
m

o

o

e

- 1
e

e ”} WA= (9 3.12) 8 Zo] A5 d5 FFske] A
U2 st ‘@%ﬂ%(heat sink) 7 299 (heat source)? ¥sHS =
As 2E2e A5 g Aol7] witel AlAHle] a&7 “ho] ek, W
W Agor VE vy bgE A AlA"e vlE] e AAdS 2

o AAR 7] dd o] vl 44%7kA ZE]al oflefdyt 7]
T2%7HA ol|A avlE Ad 4 dvhal HH(EPA(1993)) .82
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32) Environmental Protection Agency, Space Conditioning: The Next Frontier, U.S. Energy
Protection Agency, Office of Air and Radiation 430-R-93-004 (4/93), 1993
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2) A4 A=" e F7

AL AL g ow A5 duwdr|7t ojdd Feo] wef UH s
2" (closed—loop system)¥} 7R¥3& A2 (open—loop system) O &
FEoh A9 AJ2®EH ST Eo(ground) olUAE o] &3 Wy A]AEIO]
2 AREHETT (9 3.23)332 A A AH FRE HolFErh

>

e

Closed Loop Systems Open Loop Systems
Pond/Lake

Closed Loop Systems Closed Loop Systems
Vertical

7V BHE A]xH"l(closed-loop system)
@ 4% & (Horizontal)

THEY AAHE R or FAG AL HAAsted 7HE Bl EagZd
AAB o R 53] 33 FAAAE 22 5059 A A3t o] Al
A HA 1.2m o) Zol®E =2% = (trench) ol A= ofoF stw, 7}
ARl Thols o] wide 270¢] Fo]ZE Shbi= 1.8m olel, o &
U= 1.2m Zolo] wjAdsk ggloluv 270¢] sto]HE 1.5m zZlolo v&ts] A
Ash= EBFYolth. £17](Slinky) EFY Sl ¥WHE = (trench) 8] Hol7} #&&
o Eblel wls) o @ dolx s wjdEd 4 Qi

@ 43 ¥ (Vertical)

FAg Axde FHEe AASE U Bes

o S
Wit 49 AR Sl F2 ol §EE Axgolth Ea Fol uR @
oF EQFE 5+ gAY 71E Bl e IS H2BOE o} HE Fa
of AHgETh £43 AP o 6m (1F O o 30~120m Yol ATH
BolEel U & A9t Uat & o] AuiAlel os) dm@o] o] Fof

A,

33) US. Department of Energy, Energy Efficiency and Renewable energy &#|o]A,
http://www.energysavers.gov/your_home/space_heating_cooling/index.cfm/mytopic=12650
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) 7RE Aj2¥l(open-loop system)
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32. 459 x| 4H EA

A9 oyA] &vle] JFE A= AUA 24+ (¥ 3.24) 84 Eol
A 71%/dA 24 (Climate/Site), A=/AAE 24 (Building/System),
AR 24 (User/Operation) 2 84 4= v 24 A& 3714 o
YAl Q40 Aol wet oy Av|gFo] AR E, thekdt v An] 9
He ek 715/UA 24 A& 27 Ag A ndEY, AE/AAE

Qe AREA/RY SaEY AE UA Aol vAe el deEl vl

A AegstA 240 7hsstnr A=9] oyuA Ae T S A=
ZNEA o R AE/AAY QA7 WA meErh 2 AA el glojA g
AT FEA7IL a&40R AJUA o FEATI7] Sdeirs AR

Climate Elements

: Temperature, Wind Speed, Wind Direction,
Relative Humidity, Radiation, Precipitation
Site Elements

: Vegetation, Water Bodies, Land Slope,
Thermal Capacity

0"' ‘

User/Operation Elements

USER / : Occupancy, Activities,
OPERATION Health/Safety, Comfort,
Control

Building Elements

: Shape/Form, Building Flacement, Envelope Compeonent
System Elements

: HVAC System, Lighting System

(19 3.24) °lyvA 24

(]
|
|
|
v

Z7ke] AEe thokat ALGA/Ed 2ol ol oluA el o]}
WAA, AFA ALE AR YfAE DB FEUE fAE SHL
b AFAE §A1S AFEARE fALS oA 2v] FHE AAen

7t

2 s FEE dUAY 2v AEdS AR Sl el AARAAE
of Mg wAo] eqEh & dyelMe dEd = AA FARES
& 3 AdE dE Ve AR BRsaled, 74 A= AREE ou|A
ot AA 24 e 8EE ouA LHE A5 ARE vEeR dvd

o=, &93k(2006) 9] A3 WE& ]1&sH3H




FAAREL AF o8 7~9A Afo], 18~224] Afo]8] Ay AlFtthe] 57
A<l 95 dEbda olom, 2041 dux] HAd FatE
A ek g, s g oluA e Ay Ak AHeM A BEe
s L

atx glE oz yEhgTh (19 3.25)

)
16 £ \
14 * 8
12 ;-/ * A
— 10 L Lt B /
# ” A1 a\a
=8 . " | . % |
W " - | ] = /
by V. At < T “
o 1 P
T, § nim + s . %
- \n ) /
2 [hgamed =y -y \ f
R Ry
0 ’ gy 1. L {
13 &5 7T 8 1 13 15 7 1w o2 @ M eSS RN EE R T wonn o N
Haer
— -y s YeEY
148 & —EEE e - WU(ER) —0- WE(FR) ANEY) —h— JINFR) —— ZB(EW)

(19 3.25) F7AEL] Ak (2% 3.26) T3 9 2A=
ol J A -8k

(7198 3.26)8 FAAEL Yy 2d ~AA4= 35)36)01;} ZAAZS 7} A
Az & f\lﬂm =] FatsF o] 77 Bd AAET FARSE AE =
T Ak AFAZE FelA Aoy Ese AlA 8P~ 6~9A] Abo] Wb W F
g Ferb S7F - fraske |y 7)) dd®e] Tt - fHaske AEE B
ek, gk Al AFATL Zhasks 9AllA 17A] Ate], thAl AFA7L F7t
sk 1741 o] %, AFA7E HA Eo7be 234 o]F9] 7] AMRS F

7b - Zgee] whE B e I diRle] Ao fARsY w® SR
35 AR 1341 AHERFol Frtete Al Alelsta AwkbA el sEle]
Al FAFsE

Azjell|q = o] 3¢ 25 84 o] % F7FeterE 204 o] FH vl A
st dEls Btk oleh e dHE Wi, F9 iy g el £
AU A & ARG 2 A7y A o] ARgEFo]l 7] Wl Jlow dntEn.
b 71714 AAIEl A o Ao SRRl did AAlEs B
stobd (2 3.27) % 2 dYs HolA Hi, drRbAreyA v |

35) AHAULE, 7H7I7IREE 2 /P8 E AHdE 24 2006.12
36) PR, A AqUAEE TF WPIE R ALl #F AT, 2006

_37_



3w @A fAb ARG welth go) nAe 2WsT Aol A9 ¢w
i) amEe) Z7ko]l UERGE 0 6ARE 144 Abo] 649 144 7
1t

& olgetol 2 77k Aol Bat AE e
—IEe) =g
o P
80 - r \
0 S /
o / \(—x—x\_‘ /
2 50 / —_
40 /}—*‘ﬁ

T T T T T T T T T T T T T T T T T T T T
12 3 456 7 8 910111213141516 171819202122 2324

Hour

(14 3.27) 7171 2A= BA

322 458 % Y8 HE

A& A= YA Faks TAFE 2249 AAA JFHoE dolut
Now, 93 TAA 8A] Atole] Hu F-3prt AYsITE 8Alo FH A
woloprh Aap gFAasky WiRebs 9AFE 18AI7FA] A=A Fehrt
sk QUTh (19 3.28)
A4 A5 dUA FEhs 8AINFE 20A7HA] n=2A Aok 9l
2 94 10A] Alo]ell ﬂtﬁ%é}ﬂ A o)l S HEY 5
BHANU AEARJ] oA AMES BYS & F Atk (2¥ 3.29)
ojg} 2 o x| F3 HE :Lﬁ% 3.30030¢] T8 2 9L A=

EY2AZE FAE A % 5 Uk,

ox M I

)

oX, 10

37) ALY, VA HFPARY H5AF/FAE D BFEPS AT, 2001
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SPENT T S g + ZEE 2 HEH —— AW E g a— SHE Y
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of 1] ) 25} 2 ol 1] 4| -5} 2
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e 1T \/ N\
[\
- /| N
> A AN
20
i 71 A
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) e R R A B e reEm
12 3 456 7 8 91011121314151617 1819 2021 2223 24
A EY) T EFED) TTITNEY)
ITIER) T=gige) T EY(FE

(19 3.30) 9% % 44 d=9
s | b=

323. 7|g} AE

B A& H3g A, 5 EAN oigtdxE dAH ofyA7t &~
HE ] diRsls= o 9 AU E Hola d2S o 5 Ak Hukg A
B A9 24412 vind dAs Fahrt dojua s & ¢ S, o
AR AH7E A& dojbr] w el AEHoR st FaES
Hol1 Q= Aow FIAutkHE}

16
14
12
® 10
T
I -fi\:/lii-:.;_._.-h_!—._l_
: :\’.h_.__‘/’/!‘ ¥ - g
. ol o J
13 5 7 9 11 13 15 17 18 2 23(a|) 1 3 85 7 9 1 13 15 17 19 2 A
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33. AANIA 2 8 AY ZzAx
331. AAQA R A| A8 EH3I gL diop

1) A7eldA] A Al 2" B

Ao Hgol A87bedt AAGAIGA A" T AT AE At
St AAAANIA AIARE BFd T AAE T R AJAFo] 9l
o BFd T AIAEE EEge] EAleke AWE MY FteRE oy
A A 5 glom, offtolu A= UAE BAE 5 o Wb
of &8 A AAFY AR, AAEY HA AlE S5 o] WiEe] =
ERE AU A] ko] Ttk mhgte] 54 A S5 RsE Asta o=
of o]H7] wiol AAgeNAA AA" T kAol 7 A

A& A7) ol|A 4Hl ' FARES A5 2 7T~-8AFH oA
2SHPZF FES] S7EeE] @F 94l A P w2 2WlEE Holal Ak

b
T 10~11A73 744 ZHagct,

A%el ouix Al As AAAAYA Azwe] AP vlwshd, o)

Bl A$ Tl Aol Asng AF 0 4% A% Tl Aaw
U e ot

e duA WES 2L aeuA S HE AARAE aram, A

HARE Fbe ofuiA R W oHu 059 e HPuER As U

Aol AEL I el LT HE el v A R At B

A,

A FEadow Agaslds Yozt vk wed, A% ) 47]d9x ¥

el gl A9 AR B3 BE AN AU v An
=]

qgahe o] ol Holebn @ 4 9tk F A4 AAAAIAZ BT B8
= bl Eo] ola) AxkE A7) Age A ALEA &
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<G 37> A= A edA] &l 9l AU A AJAE ofdA] At

A AH] o e B I B i i
(o.10y/) ——Solsr ——Wind Speed -
-]—7‘] £ s 2 o 500 10
AR i i A BT Ay Ej k3 150 5
U= &b ::{:_ i h 400 8
o o s SRR PRI 350 ;
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; 200 S 4
. gy 7 NEAVAR
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of 23 U B oluAE zmstgn.

AB A 28] A AAGNIA A2 A B
Bopy mA AsE R T
o oA Rapel Y@ thgel shdt
of e olux guTe Aol F
48 A QTHE Ree] uAA Eaht 3
7 ool WUAE Baz st F
gg Hew Atk W, 4D A He
of APF AUAZ FEE F ATk Ed AA Axde 9

TR AGHERE YeuA o] ¥5 % Zhsstth T1Eu A d A

(¢

B]

FE
e o

—L

)

_1

N

o
ot ™

X ok A

A%
L
2l pet o

>
D [d o e o

=
M 2 X

[14.4
o
=2 @
v

T

b2

1)

o
>
o

€l



28] g Az gk3o] AAsHA b v ] Azl AnlEE o
Hup Aabgro] zabste], dnbARl ARl FFo] HYAAE & Qv
Aol STt

A% U deliA] Fabel igaly] g3 AN B HEE $aA
= X o

AR AR 14 AxdoR P v REE JRRoR gy
st BjFelvA] AlARIE olgstel WY Bl 3RS f% B ddo®
gk Ao] s,
<E 3.8> &9 dolydA v Bl AT A] AJAF o x| Ak
Y= Aul € i s B e e i
{0.1M/r) ——Solar ——Ground Temperature(Sm) )
171 | ) _ <00 I
ag | HEFhigeatty | 99E) = :
..:.'.;.:...... — zzg /\ z;
- 7N z
200 / \ 20
. / \
: 150 15
Cﬁ—?‘ I.- 100 / N 10
) : A e s // \\ s
=~ 2.0 §7 N PaL=: g —
/\C]—O't] : ‘f = (hour) 1 2 3 4 5 6 7 § 91011121314151617 18192021 222324
AL ' “-... % 715 dlolg oAl

_42_



Ea

s e = B e B o

Z 2 A
g %

Al

T

T

-

g0 ANE e

al

Zal

G ED)

33.2. A=A B3 T8 A3
s} 7]

EEIESE
AEERZE

t, 71E

S

@71 B

=

;O‘_

el o

T

o°
JJo

0

IuA 4

o]
=~

2

&8 A

=
=
=]

H 3}
=

14} A1 )

A
ha

A AR AR 2
S

]

A
Qs
PN
T

feig
=

<

s 2t

S

# 43}

]_

MEE FA9 A =4, A= oA FekE

o

3 2o,

[e)

=

ZAAE T

oA

3]
<l

T
s
-

K

el
2
Hr

t 2}l (Passive)

AHEAF, AAIRE, AlEAL ZHe]
Aol gt AFae AR
oL}, gk AAAIIA Al

1t

&

=

T

R

A ol A

pe)
17 e q A A

i=]
U
fud

1 X
=

R
=]

1]

An
=~

17

| A

Aol o

]
=~

(e}

1

i

v & (Active) 7<=, AABH A
A

p=R

=

o] 2t

1 A

a
=~
A <]
12
=y

—
o

o

%o
oy

Mo

¢+
ol

"o

oy
T
i

@

H

AA A A o] Aol o

FaA,

o

QAE 1Y

ot 71E BB oA v SHE
2) 71E A" L 4A

Jo

of wj tid HEel #&o] 7t

slok @k,

3
gl

A& A
A el dA] 7]

ijH]

il

o3

X
o

7 AR AeIA 7]

s

BE
_43_

o



ol HgAow dgadA el ek oF-E aeeforsitt.

7124 Q Aol AAEH, 1 Agtel dig A= AA L AdA A
Aol ol FofA L, HE Fxe wE AFAY] 44 B AV, 4, §% Fe)
WAst7h ojgA yetde=A o, 5, 9, d b HolH e B4S T AR A
A8 29 AAEe] AT o] Aol HEolM A sk st
HRHsE ARy AR

ARl ARGl A AL HGAGAN = YdFe 9@ SE-et
degiste] 24§, dF e AA Fobol dig AA"e] FEES AF
ol AR e AbShs WA oR ofFoXY. Iy 5% 8-S 9
AAM = 2 AAEE oux] A G gl S the #Ao] fAH o o
FolAof shn, oledt A= tAl AFAY AF R wE YA
ok eI A EAEHo ok . ojmf Z W] e 242 ARk
mE g EdHojof s, 1 A3 g AABATA E3F AAES
g, TR, e, Alasd Fot g E 9 Ve A AlAEle sk T
L5k

Fo A% WAL oK AN AR AAYA
gE #44, 284, 2AY Sl O Bt @ vsws
ek o] WAL AFE AAH JUA A5 1

99 A EA) A oA A4 S 4R 4 22w
5ol tjiid o2 DOE—-2, TRNSYS, ESP-r, EnergyPlus 5°| A&
vt

AN B 8-S ST AF ZEAAE (IF 3.33) % Zrh

_44_



a4 Z2h~

-E|E ol AEHE,
=4 AFofaE 5 2
== -8 H 2E
-YAEL ES E 2E
72 Al 9
24
- AR Ao X] A
25 4y
- Ao x| 2t
22 0% 2Y
- FodA| 2 H7| 0|
Ak S 2
- AlZholl W2 o A]
e 2
AT o x| 2t
T HA|
CHoH Hot & . s, FE Y B84 "ot
A ZoHAF HEQrHAl L Bt

(714 3.33) AAAGA =

HF AL EE

ﬂ
oA

O

el

-

a4

_45_

& &g AY ZrAA



A 4G AR A" 53} FE A AT

41. /1 &

A AANE AY Z2AAE o] gate] AR B o] s
S ZRI3t7] Yste] O SHAF(F WH 113,370m) 9 FeTEd LHAr
7He iR Aol el HEAE Weks AFSSth td AE RA
TS <E 4.1>3 2o Y AES <E 4.2>9 Zo] FEFEL 3 S
84m' (¢F 253) 4AMUE F4¥ A, F5FY 355 dEolw, LAY}
© vtgH o] 950m' Rl FA e 125 HdEolt

<GE 41> " BEEAY A ED vl A E($)

T A58 (m) A GA] w2 =
39 126
59 313
TETY 67 131
84 692
117 127
27 - 1,389
S = AWA (m') HES

FaAA 2,459 2

St A A 6,804 1

a7t 43,805 11 © s A

<E 42> U A= e
T S A A () AEe
&5 35(4A /%) 11,760 GA, 5
ETS 12 11,400 ERES

_46_



12. AAPAIA Ag 75

o,
e
S

AABANTA] AG 7HeA A

oA AlZE 7 Al 5o & Al HMLM Al*ﬂ‘

7] wWZolth EHYd 2 HFd AATS A, i FA o dAE
ntgro 2 sl <% 4.3>88>% ol A 7= d el Al 19829 H-H 2004
o 9 Ft ALl i AR5E
o ArfEe ¢l A el AH&A
2,780kal/m 0. & EA| e vl3)]
A EO]Z]UP 4 Ht dAbFo] 2,170kcal/m'Sl
goFd oz 8o digt FAde] o Atk T3
1971%€ 20008714 3047k gt dlolE S nbg A

o] At 2337.2A10. 2 A= el 2303.3KtF 11 F o7 e

e

<GE 4.3> A= F2o =419 e d¥e 1Y 8 IARF(1982~2004)

(F9 : kd/m’ day)

2
Ao} 5
1 2 3 4 5 6 7 8 9 10 | 11 | 12
A& (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

o

o | o | 2| 2| ol | 2
M| e | N N ] ofi | o

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|4,314|3,980|3,602|3,627 3,277 |2,887|2,028|1,752|3,126
1,992|2,6373,319|4,103|4,353|3,965|3,585|3,700(3,415|3,049|2,138|1,786| 3,170
1,245|1,996 (2,844 3,855 4,262 (4,034 |4,202|3,8783,227|2,834|1,914|1,300|2,966
2,029|2,600|3,288|4,037(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
1,935|2,565(3,2194,028 |4,323 4,021 |3,552|3,5793,235|2,849 2,034 |1,738 | 3,090

s 2 AAE A AIA" Y A v R 47 T A F

& 4 AFLe ks Wttt A9 Ag, 12€9~382 AEA~E
%, bE~8¥9LS Y E~AMgAF AT, <E 4.4>9 o] dHHF TEHES
3.3m/sCZ A% Fg I AAHY AEsFEQ] 25~3.0m/sET E A

E

o:
of

o
r.\.u

} o

w
*
o>
2
s
2
r-\o
e
rok
2=
IS
=
o2
)
o

oA #pgle] £4, 7k 5 dlolg AlE)% 7, 2006.5

_47_



A\
K
B~
B~
4
o
A
2L
12
e
s
e
ot
ey
ol
b
N
oz
w
(@)
[-T
ot
[-‘V
=

< 1] 2| 3] 4| 5] 6| 7] 8| 9|10 11| 12| H++
HH#E4E(m/s) | 3.7| 4.0| 4.0| 3.9| 3.4| 2.7| 3.0| 2.7| 2.5| 2.8| 3.6| 3.7| 3.3
N5 s B AARANAA AlAaRe] AEAd A A, g A
B Hd AAE, YD 37 ALY, 2% Y 0 As", A W
W A zElo] A8 THsd Ao® Uk

43 AAANIA BF B8
431 AAANIA AE EX 44 2 2" 4%
sko 4240 AAAAIA HE A5A BAS Eaho] wjoky, €k,

g =

F9, Ad Aado] tid AEA A& sbse 1 ow Uehgt

YA ek mEAH FHL S8 47 AU AxEe B

432 R AHlE ZA}+

AR oyx 2uek =S 9dle] gt e wpyow i w FE

Ra), A9 RaE s,

A
ok
-z
off
ol
rr
¥
o
=
Z,
rE
o
>
2,
oo
ol
ol
%
o
o
£
¥
1>
o
—
fio
o
ofo
ol
o
2
X
2
ol
o
2

g X Ay X T, (t,—t',)
(tb - t,o>

_48_



DA A= (0)
DA 9712 (C)

DAl A= (C)

t;

DA WS (Geal/Wd)

qr

to

}(kd/m* h)

B3

o)
=

o ()

t,

A

Z=(167)

o}
TR
mmo
[2)

S

14 b

A1ZF(hr)

o

A

H,

z]t

1y
A
o}

)

el

A el HAYE39 Yt gA o &

a4

FRom, v dAE2 A WA 80%% 7HY

S

2} 20~22C=

™ A
o
)
M o
B
1Ho
x T
5 <
25
T
g
N —
FAIRN
—
~
2
N7
o Pwm
o
BT
~ ov
o) ©
He K
N
N =T
o o
=
oy
o) ~
°
wr Onﬁ
Nf 5
Ho
Ho J)
_
. N
RS

Pt <3 4.5>40 &

5]

73

=
E
~
&

o
S
| < -
mwo
v
mﬂ
™

mﬂ-
ﬁo
o)
2w
g | ™ mwa
SR
3|
&
N
Ho

£ uEkdh

st 2

247

of w2

Aleh

]
=

7 Aepd @

4.6>&

<i#

679.8Gcalo] ™,

1
s

1,082.4Gcal,

17y 7b 2 202 yErsTh

5]

o]

2]
2l

=]
5

uol

o

12~24€0]

: Geal)

(<)

A Se
u il o~
o o o 3
—
<t D
I . i .
@E_%Z @E_mfal
<t
g |2 | oo || 5

Lo [ — I — |
521w 52100
o 2P| 2] ]| R

o — O
oo | = | < Fl< | =] —~

k. <+
| o lep || e | I
N | O N~ |

—

S 2
WS | g3 ||
AN | O | cO AN | AN | oo

— —

N S
o< || | [Ro || S|
— ||~ 1_167

[aV] - —

M

_49_



- (A 4.2)

behl .

A
Qi

Fof 7

[9

EeR

°]-§

=

=

2 4.2)

PN
T

Z(qw X Aw X ZU X o X /6)
s AA FEHSH(Geal/d)

ksl FE

sk ofd) (

ElH
S 1 ©

e A
B

He (%)

LA ALSE (%)

o

o
o

m
%

D

g

4.9>42) =

hyva
ar

3} (leal/m* h)

1.8>403} 2t} <

A
ar

4.7>, <

3T
ar

==
i

<

]
Y%

98
D %)
10

21~24

63

(&4

54
18~21
100

50
F(el/m* h)

°

40
50
100
15.0
5.0
% 4.10>%

YA
ar

12~18
wel wg
<

31

o

=

35
9~12
60
50

o}

T

R

-3t
FEZFEo] 430.0Gcal, ZAA7}I7} 99.2Gealo] ™, Wl

51

100
- 50 -

63

76
40

3T
ar

87
<

10

99
cuEA

R IE LS

A
g

Yo ek, oL x|A

EU

FA

3
qu

=
=

=]
H

).

& (%) | 100
g
kS

A
H

41) oA
42) WA <A

3



PRRZRA| R 12~2490] SR 7HE 2 Jl o R YERRTh

(% Geal)
TETH
14 2¢ 3¢ 44 5¢ 64 SHA
55.1 49.3 47.9 40.5 34.7 27.2
74 8¢ 9¢ 10¢¥ 11€ 12€ 430.0
19.3 17.1 21.3 29.8 33.6 54.0
<337k
1€ 2¢¥ 3¢ 44 5¢ 6¢ A
12.7 11.4 11.1 9.4 8 6.3
74 8¢ 94 10¥ 11€ 12¢ 99.2
4.5 3.9 4.9 6.9 7.8 12.5

FAE AR AYREE ARt FAL GE (4 43), (A 4.4)

AFE 58 BFE Pt 1R <GE 414939 2o 35FEe Ae
ZRsHD S g golof skl Wi gEFE o] Al WAE 84me]nE
66~130m2z %%ﬂ 7Hab-8 OJ 2000VA/§—§— t%sH FEEIHE TE

43) A deed, AUAA-EAE FefAE= S, 2006.6
44) WigFEEAL, 7] GRS EAA
45) Ibid.

X

_51_



ek H
1=}
T A% %9 )
559 (VA/S) B
(60~85m2] 45 4500 4500
<A LA (VA/m') 60 70 130

<E 412> 3=+
TE AL F AY
2,743.7MWh§ UERS T

(+$) : MWh)
R
14 24 34 44 59 6 A
46.4 44.9 41.0 42.0 39.5 40.6
74 84 9¢ 10¢ 114 129 514.9
42.7 45.4 43.0 40.9 43.5 45.3
<A77}
14 24 34 44 59 6 )
205.2 195.4 193.2 200 218.1 242.8
74 8¢ 9¢ 10¢ 114 12€9 2,743.7
281.2 285.6 273 226.1 207.7 215.4

IEFEe YRe s wg Agetx] o] wjie, nFEAL AZWNS o
Jo= ofel At ol weh WR-eE AAtsalt WE-ehs % BIN
He AHgate] ofE (22 4.5)F o] &38ke] Aatatglt.

...... 2= X]
L) +(q7,><0.6)}><A(,xTC (=21 4.5)

_52_



Wt (Geal/\d) tp o AA A= (0)

A &} (al/m’ h) t, @ AA 972 %=(T)
2 (m t, t AA AWEE(T)
WA 7F (hr) t, I 252260

e BYEs AFEY oUAEeF AAVF46 2 W g e 8
7150 wet 26~28CE Fglom, WHba)

>
tlo
1o
o
(2
— 2
= o
m
kit

T 12A2H9~21AD, F 64 Wwsttta 7pgstsich. A7t
WrkH-EH8) = 145.0ka/m’ hE 2 &3}l T}

& SR Wie AbY AdE vERdth 2RI A
= 320.9MWhE UFEFSETE

i
£ ;
ol
e

(&9 : MWh)
<A}
14 29 3¢ 44 5¢ 62 A
- - - - - 12.9
78 8¢ 94 10¢ 114 124 320.9
98.1 183.3 26.6 - - -

of

FEO AZF oUA] Fal o F A= <E 4.14>9 2o dETE 2
Wil Raleko] 1,258 8MWhE 7F8 #How, Ay ik ¢k 2.4

A47Fe] A Ay Fakgo] 2,743.7MWh=E 71 Zlow, o
o] oF 3.50) & Zo® oFH

o
-

o
ol _ﬁ o of

ry

st/

<E 4.14> AzF oY= ¥-3f
3559 <3747t
W st 1,082.4 Geal (1,258.8 MWh) 679.8 Geal (790.6 MWh)
e ek 430.0 Geal (500.1 MWh) 99.2 Geal (115.4 MWh)
Ay Fabw 514.9 MWh 2,743.7 MWh
e ek - 320.9 MWh

46) 7AEFE9] dUAA LA 71E, 2008.11 A
47) AR T, AUAAEA T FGAAE A A8 1 A
48) HWATA : olux|o] &3t sy, 2008.2 /1A

_53_



433, 9 £u1AE 2 AN BAAE B

1) o) 26 HE B4

A& oA &H HEE A28 EYRAE TS HorE, A=Y
Y AEE ol gt A= oA A&H] SE 9 AREE oy A] AR
A5 S Atk (19 4D (1Y 4= 7 AEe) $AAATe e
A Fat&S vebdth A5 FobEe] whel <E 4.14>9 A F Y
25" oy, Ay Bl @ ol|yA] ghs ol gste] oS53 AEC] oA
AHEE (2F 4.3) 3 (2" 4.4) 9 Zrh o5 olyA] 4H sjde B
W ogErelsl A9 A awgel wa) v W FY oA vz 2
o, SRV Ae W 9 5' oy A ABRe] Blel] ¥ AH|Fo] A
ol ZF AE A oy A AW|E <3 4.15>, <3 4.16>% 2t

——uyasy ——zz ——uxa3y ——ay

7 10 } AN AN AN AT Y

K /);Q\\ R / \

[ el AN

g, H /] \

: ~, /S ) ,//!/ 3%\._\

Al ZHHour) AlZHHour)
(19 4.1 578 I2AZA (OF 4.2) R LI 2AE
mE oA ek R R
—uwaas ——x= —owoaw ——m2

g 200 g 200 v “

% 150 % 150 / \

g w0 W \ g “ / i‘/ \\ \‘_\

M
1234567689 101;;(1:::”15151713192021222324 1234567809 ml;zj;:::;smuwwzo21222324
(1% 4.3) 35749 oy~ (29 4.4) SRA737H oy A
aHF 543 2HF 549

_54_



(&< MWh)
1A 24 34] 4A] 54 6A] TAl 84
Ao = 45.0 | 39.3 | 33.7 33.7 33.7 50.6 84.3 89.9
A71edA | 14.3 12.5 10.7 10.7 10.7 16.1 16.8 17.5
9A] 10A] 114 124 134] 14A] 154 164
Al 84.3 78.7 | 73.1 73.1 73.1 67.4 67.4 67.4
A7jedA | 18.1 18.8 19.5 20.1 20.8 21.5 21.5 21.5
1741 184] 194] 204 214 227 234 24X
Qo4 A] 78.7 95.5 | 101.2 | 112.4 | 112.4 | 106.8 | 89.9 67.4
A1 =] | 25.1 30.4 | 32.2 | 35.8 35.8 34.0 28.7 21.5

<3 4.16> THAAT7ES AIZEG oy A B3k o5 d3at

(H$] © MWh)
1A] 2] 34 47 5A] 6] 7A 8A]
Aol = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.7
A71edA | 50.2 50.2 50.2 50.2 50.2 50.2 75.4 201.0
9A] 10A] 114 124 134] 14A] 154 164
Ao = 74.6 95.9 95.9 95.9 95.9 95.9 95.9 95.9
A7l | 226.1 | 226.1 | 226.1 | 226.1 | 226.1 | 226.1 | 226.1 | 226.1
174 184 194 204 214 224] 234 24X
Al 74.6 32.0 10.7 10.7 10.7 10.7 0.0 0.0
A7 JA | 201.0 | 125.6 | 75.4 75.4 50.2 50.2 50.2 50.2

2) AAANIA AL £4

flo
=)
2
2
o
2
=
Y

vl 7HA Ao d A Al "ol gk oA AL siE
4 715 "ol dror oAgd 5 9l

e AR R et Rt e e B eng e ke o e )

)
N
o
£
i)
2
=
ru
>
ofl Y
% oft
o 2

O;

B 9 By AL oux AN HE BAE 98 dAH Y A
g AWE FEW AAES (19 45)9 Pk o2 npgow AR o
YA LSS (79 4.6)3 B

_55_



£ 3

g 600 % 10 // \\
< =

EILJI 100 TN 3 / \
2 / \ s / \
™ 200

=

: / \

12 345678 9101112131415161718192021222324 12345678 9101112131415161718192021222324
Al ZHhour) Al{Hhour)

(1" 4.5) 8« 581 AL (1" 4.6) B oA ks

(19 4.7 #9
AV AFG . F 50
2.5m/s Bt} =2 7
&8 (18 4.8)% 7k

F&imfs)
[

ofl L K] 4 4HE )
IS

123456 78 91011121314151617 181920212223 24 123456789 101112131415161718192021222324
Al ZHhour) AlZHhour)

(19 4.7) A &5 (714 4.8) F9 olyvA Aiks

AG Ala"He gt ouA] Ak dEHe o2 A x gy &
3 ooux A HES Bl AHAGY 5m HolY AFTLEE
145CE AL dAst 2EE HolErh weba Azhd oA itk
Aol dAs HYHe wojFul,

g <

=
07|

o 4l o

A
$-3

434, AAAIA N2P AY A A AT 4k

ZF AES AEY el wek A7) vE oduA avdEs ztow, AR
Ao o] AYatsE sk uAdEZ 2k HdEed Qs uAE 4l
A A A = 01%7'5}01 A3 FHsty] falds oAuxe AHldE

ohet BAAEE 7 ;eisiolof gk

_56_



FEFG A W D Y U Lol 7] mulF] e @
Folg7) v 959 AEolw, ZAINY A4S F R YA HvP
F A71I0A 2wk 2 ARolnh mheb AF] AAPNIAE 2 gk
A% TEFES AuAS et s U8 FHE Folof ahu,
STk Ag A7UAE Akets Asgle] FHE Folof dth
27 olUA RS 98 A29Y Aglel gl ARG Axue 2g
Ao B4 A7 e el welslof @}

offl
X
)
Ao
oY
o

Q

A=A an7E F AEZ, A7y A Rt ey
= g Eojof gt} AeuAE BAksk= AlAAgel
FE AAFI AD AAFo] ity FEFE Y oy A

ATA7E &3] A 2 TAIAE Y AV $20 21X E
o

H >,
@ D[
o
o
r>~

£ o
o

NP ooz
NN ol
>

|o
KU

o N rlo g® T
o
i
rlr

N
N
>

I U oy
=
i

(]
&
Y]
[N
i
o o
>,
on N
>,
Y,
N
)
o
§2
flo
2
°
N
it

[e)
59 AlZrl AR, kel
Attt ool Agshs 2 .
F eEE fASEE Azl Al A9 ARF UAE A
o}, ouA YA S ekl wA A
UA7 3k Ak 5 gleke BAdel ok wek o
AAPANIA B B AT AD A2 B3 F

2
]

)
>
2

] 4
ol ey
o e
ofl Ho
)

ol
-

I ok AT
B
) ofl
R
o, -
rlr
=

|

ojft

N

i)

lo

)

o

k>

R

&

o

lo

&

>

i

> o

ol

- »

N

o

ofN

N

S5 et

Moy o
o

=2
Ars
D
B
=
ofl
1
A
N
N
N
:?L_‘;
N
Ny
)
2
L
>,
L
=2
e
o L
@ o
o ne
s
o
=2
0%
>
>

ol
-

o rlr

o T
Y
i
N
&Y
QL
2
i)
N
N
>
>,
ofo
o
(o3
o
e
=
off
L)
AN 1%
&Y
=,
T
N
juii)
0% mlo
2
> S
[ oo > o

jaii)

oo
N
-l
ojr
ol ¥
ob
B
d
-,
>

!
A elUA AAve] zkg el wlg- At
Ad) HgA s A dat FE AU QU g

FoAAYE g qUAAS ASFHDE Zzte] AxT

|
S AREEd o] ALV F Jo] 2t} PV/T(Combined

J
s
rlr
M
2
o



photovoltaic solar thermal systems)=S AX3}A] &= 3 F A|AH F
2HE = oy A] o] el st AR AeEojof gk Aolt}, upehA

FEFUY A3 WP Axto] $HHOE A ojok Ht.

HiHLoad) H8HLoad)

2HA~EEY

-
~

T S0 L7 B

123456 7 8 9101112131415161718192021222324 123456 7 8 9101112131415161718192021222324
A 7HHour) A ZHHour)

(%" 4.9 F5FEY dedx (29 4.10) F5T92 A7 A
aH 9 A AEE 2w g A A

A AAF O R B B ALY T 2R A AE] Sl

2 el &n AR A ARt G AFAT

S 7 9
e TEFEN oY 2aay)l ABS 498 A% 544 AFAN)
AFEE Bdelw U Abgdol 343 ErbeTh ArleluA Awee

A F7Eete] 21A17HA] FhAebe, dhdell U] v TARE Foet
o] 20AI7HA] ZFassttt, o] g} 2 oy AneF Y Hd 9 HSFd Al
2] oz AatsiE ) fARsH oy A v o] Frbeke whEst ok
FoE ggd AAES oUAE Aatstng AikE ouxE Ere] AR
NS AXA G vkE A¥)7F 7hestER oyA AR mE &
2otk HSF 2 HSd AAES FEFEET R 2 A4S dECA
o] Hgo] u Ags oz A7t

F9 H Ax"e] A oy e Aiate] tEAHoRE A AJUAFEE
Fab7lol= EAZF vk aeu 2EAve] A ofgtel J7ALE To®

/\E10] 7F

o}
=
debs Frkel vla Had e oux 2uE gdees ARG 5 9
o wE EY d AARe s 4% wro] A9 HA ¢ o
o} $3 AE tulstel FYAAUE P AAFTHE vk FFH O of



o
o

&3t d oA AE AXTE FEEHA H
gl A7)y an)Eo] e FHd7Ee
| 9421 HojoF g Flojt}, waba &

A

el
AN A A AR BYE AT R

§5H{Load) 5H{Load)

EHALEEE

HEEA

CERELE CERELE:

T 0T BuE

123456 7 8 9101112131415161718192021222324 1234567 8 9101112131415161718192021222324
Al 7HHour) Al ZHHour)

(Z9 4.11) <R7Ee] delvdx] (O" 4.12) 174718 d71el| A
ZH] B AR T = 2H] W A AEE

44. AAAANGA H3 &3¢ £4
441. 3539

1) A& AABAUA A2 A4

Azo Aol Bl dreux e d5-E AHYAUAE o]&3te] &8t
71 918l 47FA AT A AlAEE B A 883l Aoy A Aaks 9
 BFd AAEY AL AARS 53 @gsiglon, drduA Bis
el Bk 2 A A, SE T AAES SESginh Bk Bl AlA
g2 AAATE gD AlAEg FSHREAEZE BFPRAANERY Bgd Al
28 A gt

2) A8 AY R A" ALY

Ase] Al dA AAg) AgS AGgel Slo] AAFe] FA5]47]3E

B

_59_



of W& AAld £40] uEA k2 HAdE HA rhedt

Bufgged

RIS UV o= s N o O
T T e
0 e £l
2L
>~ o ol
2
oL

N i

2 o, 22
o of
offt
N
)
- 1o
N

i) 0o i)
=,
2
2
[N

==

o o ot Rl ooX px o 2
X R o W

> oo g

M rr

)
o,
2
e
rlo
o g ©

2
>

[~

© 10 oy o -
Repye:)

B 2 ]
ofN X
ofjr
Moo

=

N

4z o

—
—
ofj
-z
A
[\
(@]]
ol
N
X
10, o\
(@)}
ﬂ
o

9ol 7%

N2
02
ng ko

N
1
N
lf
(1
o
-
32
&
Jo
o
é
g
o2 N

2
)
1
~N
f

flo 32
™
2
ne
iy
rlo
:
é
Jo
o
rg
5
1o,

Al = A A ] &
g A 2E ] o A] Faha e

g lUAE TR A9 T

W A gl glojn WS

_léi

"

el

4w o (@

offt O{NE
wr Jm flo oo R

s
T r_EL -
=2,
I
falc)
B
N
X
1
¥
O:::‘
ey
N
Jr
oX,
o
KU H
flo

>~
==
%
rlo
/\
L
-~
—
ﬂ
\/
/\
L.
-~
}_A
o
A4
L
m\l
g

ox
ot
o%
o
o
i
R
° et
ol
ol
4t
O

ol
32

Now R
off i

ox 2
o

1o L o
o

S
=

E _m
do
o

o
rlr
= oY &
M o Ho &

o2, g
ot

o
O

2
R el
:‘.":’

12 ofl i

39

60L/m’

CERIE

3.75m’

(1500mm % 2500mm)

300L*200EA

Fr(tan alpha) A%

0.73

Fr UL A<

5.00(W/m")/C Ay g8

70.0%

Fr ULl st 2=A4

5.00(W/m")/C

A

(Miscellaneous Losses)

2.0%

oA =&

3.0%

FECEEEEE L

5.00W/m

_60_

nand



I

CIREN

4.18> A

<3

Sl
S|
BE
IS 1B B
v Py g s R o
BN o |
= 2|28
|5
“Ix 2 =] |12
A A I I e
(@) [
— —
m | T
sl lar
SlelSlels
MRMRk
o
i <
z 5
o )
E ~—
T ~
k o|%
<
ESES
™ W |50
Joo | Mo |
=0 =0 |~
e
A !
=
4

=0

7EA e el

=

26%5~35%
Fa A 7

S

Foale] £HoR

5|
pis

=
[)

= A9

AR

bt

3
40°, &A1 50° o]tk &

—~—
o

N
Njo

of wel FEHE

ZHe

7}

™

o
N

nt]

Ho

o
4

4.19>, <3 4.20>%

A
ar

2 <

oo]:

o At

Al g o] AR ARGk

e

)

1

=0

[e]

4.19>

<3

‘Imm.OI
[N il RN Y o o
= SNEIRES
@EomwnvMS%B
o= | A
| |we | U=
B | i | 9o | N | oy |4 | ot | 4
oo | M | 7 | oo | 191 | | Mo | g
G 2R e N o N o
i
M-
9
E g
@] -
= 2
> =
(el

_61_



/\
=5
&~
\\o}
(@)
\V4
ol
L)
(2
)
>
[>
ait)
1o
ik

A At

T e A Power Curve Data
=5 FASH A2~H
4830 A aA | 5o =
s 34%3 400W g /1
Ao AsEH <3m/s Fon / {
A F % 15.5m/s oo/ 1
(ELS T R
2HAF 1.06m/1Im
) AE YA AvF 2 AR A4 vl - B4

S AR AR BFD A2, AD A2E, H
& B AlaElo R, Zh AR ouA] galEe
RETScreen 4.0 ZRIHE ol&ste] AEsigler 1 Ay ths <&

4.21>3 g,

<GE 421> AAAAGA A A~R1e] why gl 3R ol A AR

i gl S8 o K] A7) o JA|
oA ETEE ) .
T aea | oA | BT aew | o
g 94 | 1.164
(MWh) 372. 164.7 67.9 6
- 1,758.9 514.9
T 21.2 66.2 13.2 1.2
FYE @) ' ~ ~ '

o] &4 A of AXAst By A|AELE <3 4.21>7

o RA W9 FY s 1205 Betela, A Axde

66.20% Fdatol & 88.4%% ¥HF 5 At o vehhth Eu B

#ond AxdE B A AR A7 F A7 A Anwe] 13.2%.
7}

1292 P98 5 9l 20% Uehdth olg e 7 Axwe Az o
YA A w Ee JF Re vgow A oux AaEee Fo
4

o Zo] 7te3dhe, 1 A¥= (19 4.13) 2 (19 4.14) 9F At}
HFE A|AES] A AAEE oyA =2 dA ofluRA] A= 21.2%
AER Ad A Age] Hls| oFo] AA|uk @ ol YA = ofUA| = A

_62_



A|AEIR Y Wolx = Zle & F vk (19 4.13) 3 o] F olyA e F
e AR oluA aRE Hwsi R 11A~16A] Abofell ov#] AJikek
of AH|FR T Wl ojuj o] U E AFTORHN 5 Aghel| ARG
A Fatds 295 Zlolth Eh, AGAIARE ofgte] An|YFHT
AUAE AAtsk=dl, o o AR UAE AFsAT el ARS
ATk wWEbe AR Y FelM s VIR A R s ouA=

UAIE AREshdaA, dafste] ds B Aads AEshs 3o
& Aow Azt

N e g2 o
mE & rlo )

i

S e Y BOYIR] AR R EPST e SRR A
Rgolux| why B g X oln BT SR SuE [ HEBSRen BT
120 40
TN 15 p—
100
£ - ~a N\ i VA—
z [ T 2 — \
E Vv - = Qo ——
= - et ~ & 15 45 /
F O — T = 10 e
20 = 5 s il
. -—___.- . . ; ’—’v’ 'i,“‘
123 456 7 891011121314151617 1819202122 2324 1234567 8%9101112131415161718192021222324
A ZHHour) Al ZHHour)
(1" 4.13) DeldA 2njg g (2" 4.14) A7]eldA] 6% 4l
AR Bla ArrEE vl

14)9F #Zc) A

Hefd 2 S8 2 AAEY oy AabsiEle (19 4.
= alel] o |ix] ik @

71011L1x1 Zv|go] ©F A7) W=7
T 1208 AT A4 5o WSS Btk wA b

oA A oA AFe A4er] 98 47} B
Fe wka A xwle] A

-
i
>
o
-

ol
lo

2
oo
é

o
2

2

5
SEHEAY] dhpel Aefo] lorw, BAE= Y] AuAFS AA
© AduAF & 1.2%% degth o] 49 A= sty S8 &
feig o > =18

o
NI =T}

(/N D)

i

=

uE mlo

AN E
~T

>

AA s A2 vag ol
AEe Aol M7E ozt @A) AfelolM o A

O

g 7

o).

A I D%

[

_63_



442 LSAA7}

1) Hg AAAAIR A2 A3

A A el

ol
i ol
N
)
B
d
=)
L
N
L
A
fu
Y
il
Ao
e
=2
°
A
W,
X,
N
=2
°
B
o 1o
e
-z

2) A8 AY R A" ALY

Aeel Zad A7) oAU gu= flete] g 2 AAgs S
ARl AGsith HSd REe 549 e ol g8k dAskglon,
SHEA e dEFEY VRV RE FASY AYTEHEAVE AAES
o}

g e Sl dAshks 49 ool A9 0, 3074z A
Alskar, ofgolzt o)A Aul= ve (4] 4.6)49F aiefste] 4.1m=E ALt
sttt Aol A sk A9 7 o] &3 FAdg 's 407, ©HA 507
FAoR Al B Las Sl AA S 1A oF 28%° ¢
ok 268mE AAslon, WA - HES el 24 Slw WA o] 39%,
23%°l aFets 476m, 392m'E AASHAT. A HiefG T A A"
AbeES <3E 4.22>8) 2t

sin (180°— 3—~)

d=bx =2 T2 4.6)
sinvy
d : PV 2E 7+4 B PV A
b 1 PV EE o v A9 AR

49) German Solar Energy Society, Planning & Installing Photovoltaic Systems(second
edition), Earthscan, 2007

_64_



—

4.23>3}

3
ar

FA e 3kek A
<

°
o

s

4;2]

A
=

o A

A]

| Ak

T

f

SEL TR
S

A
=

9

o

XN HE)
—

1€~
Al

A %
ez
=

4.22> H

hya
ar

<

;A‘_@OI
nmaﬂh_bp SNSRI RS
_YWO IR
=|% ool
PEOL534555
Ao]ml — o
o=
— | o | =
Xl1=|| & Q Q
Jeﬁ._W SNEIRNES
X o
L@LHOOMO%O
St B =l e Rl e
6y

=

B | e

&oio

-

r
atx
-

183

R
4.23> A

S|
=
s,

¢}

|
3T
ar

A5 AT A xEo =

S|
<

|2 A|AEo "

>
Z10] 100m=

Inverter
7]
L

PV Module
3 v
|

of

)
2

A
4

m

Sl
=
N
AN
MGl (S| ||
0} | o~ ~ 30|30
‘.Fo,wn/HSOS
0 bl IRE )
i BN — Ol l®
X|IB|lon|m | XN
—_| . © — |~
X | © © o
RIS I R P
e o
0
o
= 0
™ |
vl !
< <
SlH |2 ==
Szl S| =
4 4
o
s T
oF ™
i &
HT ,w\wwDL
zle
| O
o
3
™
ol
=
d

1

=]
=

-
o

OO]:

2l

€l
,

A
4.24>8} o] Ad A~

_65_

3T
ar

O
- <
ojm, Z} A|AEIO] ofufx] AJ4tEFS RETScreen

j=s

12}

A A] A2

]

A
pa

3) AE A=A 2HF B AP A A
4

S|
4l




4.0 235 ol g8kl AEs3ih

<E 4.24> AR A|AE] Gl wl FE o x] AgAkE

i 9 58 oy Brde g A] 7] ey
9 A] A i P
R Bk | A4 st RE] na gory | =y
B 17.4 1
(MWh) 590.5 317. 85.7 6
= 906.0 320.9 2,743.7
*—,‘O _
BOE () 65.2 98.9 6.8 0.2

AR AxEe A% QA dgeluA sul ok 65.2%F BRI 5 9l
owl, )% HEe WPoR olFE AT oA AT LAY

4.15)9) gol AHF ARL wolth AR AU Lul7t FrsHe Tkl
EAY AxgoRiE A ATl nFe] vAA R, 23

A ~TAZHA oA eBRko]l A 9] gl Aol dA e ouAE Akt
whepA] o A Axn] ko] Oi‘:— ofgtel Aatd SUAE AL F3kel
AYA v= FatE WFES ASEojof g} md, Ad AR e
S|EHZE o3t ‘/P‘ﬂ“ﬂﬁ AR oy Weld Al Al B
e ol

A= 543 el 2Ad wefd 2 AAHs &Y S 2l AA
B ZzE AA A7) eldA] &an#e 6.0%, 0.2%E BT F vt (19
4.16) 3 ol oqA Aabgko] A Am|wFe] WA ESith oy A
WS B Bfd 2 AAES ouA 2vF S7F "l FAke R R
Mo AR ol Aatd oUAE wiE AHE = gluh Bk 2R
Al B e A T Akl ZmfRkel] Hlsl v AAIRE A=o] v ARsHE
S Ewol d Zlolnh g S T AlAge] sl AdtE oy A=
F0.2%% wig A2 dolvt. T A AA"EE 8 2] o] o]AA
2], Agtd 4 WA o A dgre] Aoko] vk 53], @XM
Agol 7hestol 9 2V dir B R = 22E F 3le vEFEY
g TRV A A Ads B AdE FAR e AR AR 5
W ToE S E

_66_



r < o
< BE W TR
l T X B g
< Mo T T I ~ T T ,.w.o_l T Wv“o A]_
—_—— N K %0 IO 3 = T X ] M_:m <
g X oar BE %m«ﬂ%ﬂ il s B
N ™~ o o7 X ) ~ T -3
o s ~ o4 - o) l < o X
1=K o T Hlo b X I h o T - T
5 7 e A R =t N T = 0
i o " T n_.e — HT_ o OL :i HT Ao 3 To
B o ,&.O og._ ) HH E 1 . \U,Hl Oﬁ ~ =0 ‘UI Mﬂ X
0 ¥ : o o T | = K mol_x = % m g
0 5§ @ K] % BT N e " 2 B
g I a X e nH =< . ok Ml ,huA_H _ﬂ o =) == T MM WL o <] o7
o L1 o m ] QH_O 0 Ol 0 0 o o il —_ = fA’ =
& Mm d ._.. | a X Do LAW g oA R Mo oF B W._l < < ol ° oo AF o
& & (23 2 T N % = ~ N To N X K]
T o ifeg Dg o T X o5 i 0o Ir o oo ol XA
P AR = of - w3 9 o g N o =~ _aam_x%oulA
i Vs 2 mo i Kiad TRy S g m N o=
il g NI X oo B o (- 0 W o N%d TE
LR ?H%i% ®oR 2 BT A
u o Z0 B = o o~ oy =y o mp T e o = .
E I 3 ° TR 1%@%4 ©N S o B
L} D= ﬂmo}%u; W%%W%B 7%Bﬂm9A%
2 © LA;MNN%ﬂ ﬁaOUr R o %%Amoiﬁﬂm
ok © %A%@E% %aﬁwmuuaf %ilﬂﬂnﬂwﬂé
_ g 8 8 ° ~/I_\ X 50 e s iy I+ % 5 JXI <N o JXI oy
R R B8 T = - TT 2P
" e TRE T 4 X X T o Mo T R T° = ﬂu o
3 - ﬂ.w_l fﬂ’ n,mo JL' h ‘;Imﬂ — -~ 0 fite) ‘mﬂ e J&l
- =K ﬂw & N TP T M m_#.‘_ 5 L3 oo o LS —
xloioT Zo [ oo T TR o
Foa ﬂWO L < E —_— 0 ~ \mE LIL =0 fite) - O#E Ne ]L — =n
o [ 8 e Mo <X T = T X mo X Mﬂ ™ %o oK T e X7 A g
s “rE %_iﬁr.ﬁ% ﬁﬂ%ﬁﬂ%ﬁ@&ﬁ%m«%%b
5 wERE X o= B oy o P T X% ~g X R
el L~ " w3 ~ Iy < o
- is XA W7WM%_d W@j%ﬂﬂW%H%&ﬂ%@ﬂ%
) ek R e ° " w T n i
SHIE T K ﬁ%ﬂg@@ﬂ%a%uwﬁﬂ#x
L3 B = AH B E X H N FR CURN:S - T - ~ oy =3 Ho T
fio [ X NN oj ol ] < n ,AT_ W — X o R % o TH
E1 .!lr.l,:rr.)/. - 3 =0 < o o T =n oju < < | a T X =0 G |
hu : = 70 T T xr T — n} = T X o
g = Do = < T g ,o1a_ﬂxllmod.x
z - = e o} W o T ool s X ~ 5 X
L — X
B - ~xo X — ™ " T
- KO ~ — < . o o mo W
- TR AL N o _EOT o
- 3 3 %ﬁ#iﬁq
. o Z 1 S
5 8 &8 8 § 7 <
WA (s Iy Flie

- 67 -

MIAE 4



A Font olyx] Akl etk GelluA e AnH] 'S 6A]1~104],
17~24A) Atole] ZAn|Zo] A Z7F 7hA4skgle). olgl st An] e
3t A UAE FQ U PoE AMEEt, BT A|AE AL
ol AR dUAE AAete], eF I Fate] t-&stEs AASH
o] A3e Flo|tt.

TRATEY A delluA I 2% AAABAUIA Al AFl o R B FAA
28 AR g oluA BabdEe] ARy} fARste] oA 4n| 7t
e wf Ads] oUAE T2 F Aok B3 Ad AR e dF
g AT A 7 AR oy A] &7 Qs okitel AAtE oluAE AAst
of 39 o\ F-atel e = Ao

AZpelliq A4 Fds S8 AAGATA Al Ag e G5, BFd Tl A A

sy T AaEE 482 AT w2 AAES Bgd A
A AR e FolRt oy Agiko]l Thsetlow, T A
Hpgho] W AJARIS AlEFE o]l Ao dAlTE ol|A Aate] Ths

R Eate 2 I

[e)
stoh. a8y A Y b AlAEe] A9 Hkd
AAEER T WE 7 F 5

UA oz dtol, oA zugol B oA Fo JuAE A%t
oFo] Abgata, T B AARE Foto] WaRel g L ouA ]
Fo] A AopAltel o] gt AT shiz Zle] AP Holrk

B AaET BGF Bl AARS AR AAHE A7 A 2
ohowmeEb F A sEe] A glo) o AAEE fHHow Agd sl
A Agel AHEEE cuAe] whe gepdv. FEFEe] A9 w9l F
FeluA avgo] W AER duA FFE AT BEL ¥l $4
Ao melHofof strl, 2ARTY A9 AY Ln|Fe] B AT HY
B Alxgle] $AA 0w T ofof Frt,

05 <% 4.25>+= F5T9y 287t Ao ygRA] Al AEe] AL}
A 2 53 &8 TteAdS et Aotk

=
A7AA AL A eI AL A
By | ¥d [Bg @e | Wed | A9 [ =g @8
3579 | O © A ° ©
cugt | e O © O © A

_68_



Fo 1

Al2ELE] oy A

[

1}

A28 eld Al Aat RS Bl

)
=~

QA AIA A

T

R

At Aol A
B AE olvAe &H A"

=

Aol M=

=

o

ol

e
=i

0

X

2o

T W
3
%

_69_



A543 4 &

Aol AgHE UL @ 9 A7fUAE dEEh o e e Ao
S 918 AAPIUA A2 AAUAT A Agstel 7] 2
o sk, Z42be] AsgEE AAEE U9 Fejst e

vy
DY
il
03‘:
F+

& A= ED Al Fdt AyA Fus fE A UAE E82

. 2 g st «]5£ @ol sk oux gl W ALHola, by
A odA] FHEe] ofHrhs A7 vk AdEel ARl A do] A€
O}HF/P+ AAEAGA A2 O] A 53 ol| A 4n] 549 Aol =
EAQ YA AR 919 WS Fow & "

weba] 2 Aol s AT A AlATe] 54 Bl AA ol|A] 4]
HES A B4, A o|A e 53 28 A ZRAAE A
oM, Agel Aod qUAE a&Holn o r ety AT 5F
&8 Ueke 9% Vx ARE Awskaat etk

1501' ° _IZi oht }-H ruR 1o

1o
iih
=
i
to
1 o
3
ne)
i)
dlo
:‘_1‘
i
v}

B AT
(1) mwoﬂwq M%fﬂ AEH oA A B4 2 oA YAt o)

=g nHsthd o 74 A
A8 Ageriug %?‘é@om A oUA FFES 8 ol A A

(2) AdzolAe] AAANIA 5 Ag& Aair= 2 AAgAdA Al
o

gof oy A gt | gl AAl Aol olyA Au] RS A sofok
ek oldA] A -2 Zp A AFo] oAl AAgE a4 54
e oyxde] WatE= o5 Foke] Wik S, AR wsEke] uhe)
AUA Akl Apolzp AT A= oflvA 4n] I AZPER 4w
ol zto]7F g sitt, whebA AR oA o] A 9l 4m] SRl FA4 o]
QT

(3) ollvx &ulEE A= Fdol WE A5 P8, S ol I =9
SAEE Foke] AP oA 2njEEe o So] Thssitt =g Al

_70_



A A AE ] oA akEEe] A Zb oA o]
AFTeE T2 st we} oA Fo] 7he

o

>

(4) A= AA A, Azl AAAANIA ] A AA 7] @dANE 7]
AA W Ao ® s o]of hrh Eg AARY] 58 FEe S
Me 7R oRE AEe Hats HiststdA 4 Aoy A Al AHE]

UA td Aol S ASAS AR Bad 5 gle AU A
B3 &8 Aadel digk ae7F sttt ekelx] Age A& oA &
ul el gl A A AR o|A 5Ae agste] AT =

# A8 g8 meAas Adst.

¢

2 % i

(5) Atell A A3}, DelygA &

il

2 9% AANIA AznEe B

B AsEn A9 ALES 8T £ Ak 4D AR A AP
AUAE YT 5 om, BFd AxEe] A o T quA YA
of sdth FEFU A3 FeluA v AV 6A~104, 17~244]
Apolel Zwlge] T F7b gadch oleld avl AVY AFE AL o]
A Fo AUALOR AL, BFd Ax9 5 od Fo) gad

UAE Agetel, o5 2 $3h Aol TR 2Rl

2 -z
o oo
N2
B =
=
ol
o
of
N
L
e %
&
o
fo
N
N

o [lo
P
A
i
flo

6) A71IUA BHE 8 AAANUA A2 A9, Bty A A
sElsh Y oud AA9e A8 5 oA B 3h AsEe o F
oyt oux Aol Jbsstdon, FHo A% vge] Fe WA Axgel
NEEE ol R A4w QAR U Aol st Ty F9
WA A AEY A4S Eed A Aawd me) age] A e ws
b Ao dETh webd By Bd AAGRE F oouA g shol,
AUA LElFo] He oA Fol oJUAE ARt Fo) Age,
F2 0l A29Ee Foho] WA U @ ouA 2wl L Aok
o] o] gatE= wejHojo} s}

_71_



B oA AAeIUA 85 A e Heln EEH oUA FHES
A% A2AaE ATsaa oluiA £ulF 9 AaEe] Y] AP 2z
o E4e waBAsY £ FEFY NS Bal A4 JuA 2w
B A RS ST £ ATk Teu 74 xR Ag A
AANE nesA BHOM, THANE AUA Y LulF] e A ulg
2 B9 N2H) R e AT X ALY 25 $F 7

)

mc*
1
oo
=
£
(o0
==
™
>
SO
g
X
)
2i

A A 3
SAHA AT ABEolok T Holch

oo I,

Ty o=
o

01” N

_72_



E
=
e
L:

10.

11.

12.
13.

14.

15.

16.

7y, Zero Emission Building®] TlAFQl X Z A Ao #3F AT, =t
stal thetdd W}U‘H%—'&;, 2007

489, AzZAUAAES fgt HSd ol g Ve, d=adldd s A,
v.5 n.1, 2004. 03.

AW EFF, AdAoy SAS8ES fst AT AT FHEE - A
A2Al, 2006

A ZYgAUYAAFAA7|F, A g 1A A2008-5%, 2008.01
A5, AAGAIA] A" AS5E 48S 98 7loj=ekel /g
Srheta ikl BRARShe =, 2008

stre e Ab, vHlE e AL 447 olokr], 2009

e 3 AL A7) QRSN AX A

g, HEQ, 7P Ay A A A wA FA, A B A
T4, 2006.07

A, AR EeFE 9 S d AlAEe] HAEE ek T, s
g Abg gt AAabshel=iE, 2008. 02

AR, AES] AUAESE 5 B D AR sk A
2006

AL, oy A] HFHA =L AeATVE AR W BHEgSel
A, 2001

APG AR, olU A F2AF Ba1A 2005

AR AR SR B okl A A ] A, H7F 9 "oy AlEA &
A A, 2006.5

AN AA MY, AFA T, AlAfA e H A RD&D A2k 2030—Ef <
&, 2007

AN AA MY, AFGA T, AlLAf A H A RD&D A2k 2030—Ef <
o, 2007

A AT AE, AR, AlA B x] RD&D A=k 2030—3 9,

2007

_73_



17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.

29.

30.

AU AAAATY, 2005 AR FZ2AF BIA, 2005
i gl s, A=A, 2008
offuA el 3w, AUAALE AL F A= JHAEeE A8 K 1A
o el a ek, AUAAFEAE AT 2k, 2006.6
o=, €¢sk, Mesh Datags 83 TA THAA A §3
A% =R (AEAD, v.22 n.7, 2006.07.
A4, 748, mHFE @ EAA 2 oA zpd A

olFA, TETY AFVE22 e desHItel B A, FA
g thehdl AALeke] =&, 2008

AEAH A, 77171825 E 9D 7HE 848 v sE 2AE 2006.12
v, FEFEEA A AAHPA IR A|AE A G B3 A, F
guistm oighd MAREHS] =, 2008

H7%, FETEdA A4 7t A g gFdA A" B A, F
Aot o gkl BkAbelg) =, 2005.12

&, BjoFdddAAE e HA A o FE&AL B AT, F
Acfeta gkl whalskel =4, 2007.02

g FAE, 2006 7HAV)7) REE W 7PEE dAav e 2AL
2006

AT, A, o3, AE-udEd SFAIAE AFeF e #et

AT, An)Fsh=%3 Vol.18, No.3, 2006
=3t 9 39, 1998, IETFA AT AEHe o] wE AR 4H|
2ol #al AF(PFFINZ FAoR), staEsts =24 Volld.

. Ahmad Zahedi, "Energy, People, Environment" Development of an

integrated renewable energy & energy storage system, an
uninterruptable power supply for people and for Dbetter
environment, IEEE international conference on systems man and
cybernetics Vol.3, IEEE, 1994

. Bent Sé¢rensen, Renewable Energy, second edition, Academic

Press, 2000

_74_



10

11.

12.

13.

14.

. Environmental Protection Agency, Space Conditioning: The Next

Frontier, U.S. Energy Protection Agency, Office of Air and
Radiation 430—R—-93—-004 (4/93), 1993

. European Commission, European Technology Platform

‘SmartGrids’ , 2006

. Gabriel Blanco, James F. Manwell, Jon G. McGowan, A Feasibility

Study for Wind/Hybrid Power System Applications for New
England Islands, Renewable Energy Research Laboratory,

University of Massachusetts, 2002

. Godfrey Boyle, Renewable Energy ; Power for a sustainable

future, second edition , Oxford University Press, 2004

. German Solar Energy Society, Planning & Installing Photovoltaic

Systems (second edition), Earthscan, 2007

. IPCC, Climate Change 2007 Synthesis Report, 2007.11

. J Byrne, B Shen, W Wallace, The economics of sustainable energy

for rural development: A study of renewable energy in rural china,

Energy policy, 1998

. Juhari Ab. Razak, Kamaruzzaman Sopian, Yusoff Ali, Optimization

of Renewable Energy Hybrid System by Minimizing Excess
Capacity, International Journal Of Energy, Issue 3, Vol. 1, 2007
Kamaruzzaman Sopian, Azami Zaharim, Yusoff Ali, Zulkifli Mohd
Nopiah, Juhari Ab. Razak, Nor Salim Muhammad, Design of
Village Power and Micro—Grids for Rural Areas of Zimbabwe
with Specific Attention to Voltage Regulation on Low Voltage
Meshed Distribution Grids, WSEAS Transactions on Mathematics,
Volume 7 , Issue 4, 2008.04

M.A. Elhadidy, S.M. Shaahid, Parametric study of hybrid
(wind+solar+diesel) power generating systems, Renewable
energy, 2000

M. Muralikrishna, V. Lakshminarayana, Hybrid (solar and wind)
energy systems for rural electrification, ARPN Journal of
Engineering and Applied Sciences, VOL. 3, NO. 5, 2008. 10

N. Phuangpornpitak, S. Kumar, PV hybrid systems for rural

electrification in Thailand, Renewable and Sustainable Energy

_75_



Reviews, 2007

15. S. Ashok, Optimised model for community—based hybrid energy
system, Renewable Energy, 2007

16. U.S. Department of Energy, the SMART GRID: an introduction,
2009

[Web Site]

1. Ay x Ay | A A, http://www.kemco.or.kr/data/e_static/
energy_chart/

A A2 e EHo]A], http://www.energy.or.kr/

St A g AL ¥ o)A, http://www.kepco.co.kr/

LA S| o)A, http://www.greengrowth.go.kr/
S7FNAA B AFTTH BA A E9o] %], http://www.kesis.net/

Stlar A Y S o)A, http://green.korea.kr/

Skor e oFoll g %83 & o] A], http://www.kses.re.kr/

U.S. Department of Energy, Energy Efficiency and Renewable energy,

© NSO s W
R

http://www.energysavers.gov/your_home/space_heating_cooling/index.cf
m/mytopic=12650/

_76_



TR xE

AEEY AARAGA 5 &8 AF] B A7

24 e
Fadsn gea
A%} A5BA 2 AWAT

AAAE A Fase 44Es 8 dv9 a4t dmEs

A 9706 Awal ek ol WHSA U F i WAoEH F
o 0o, NESE
. _

AAAANTA A ATE A% Aol wet ofuH e AL
E4e et oz s A% ol

< =
aL, PR YA el ot A= A3 AY] dUAE BT Few
A

ol
i
rlr
L
ek
)
=
=
D
=
2.
=
=
]
)
<

bk w8 AAGAUA 2D A RS AR A kil )
W3 Ao o7k gk mekd AAPAUA Ao gy
284 B4 AR 2744 ol AAYIIA AABE BEHOE o
g3k 0] Aesi,

webd] B Aol AAAUA AXW B Fg AN skl
Wl AR sersta, S8 ARPAUA 54 L AR oA su AR
& BAFoRM A UAY B T8 A ZzAsE Adsart
EE, BE BE AT ZAAE 4§ dstel FETFYIN ZAHE
Bow AT ANTeRA AN QAL BE B8 s
e st

_77_



>

(1) AAAANGA A2 HFAR 2] Ak 54 9 i A o)
®, 7 A29 Ak ouA £33 SRS wedtd @ b aAgey
A9e ALgs R AT BEAQ oUx BFE 8 olel 7 A
ARNUIA A zgle] B

1z ¢
o

it

oo

o

&l

)

Aul

o I

e

_O;

O

(2) AzelAe] AAMAA 75 AES sz 7 Al
o] oA A sE Bl A AEeA e oA AH] F)

J

2 B stolo}
gk oluA A ARE 7 A2l oA 4A8F a0l Hyol
WErR oA o] WakEE S Fakel Wa %, Awd wsgel vt
NUA Aakel Aok wAREh AE oA kbl R APAR A
ol Fol7h WAL meba] AL AU A % aw] Au L] Aol

o ETh

(3) uA zulFe A& F30) B 7F P, F o2 WIF

AAES Fato] A7HE oy 3] = o

A A 2Ee] euA Ak Ag- 2 eu A4
CAFRE 59 Wste] wet o Fe] by

% 5
AR oA 2w o] that wlm 24
2] S o

o=

o

0

>,

(N

$r F
32
Su-)

(4) A& AA A, A=l AR e ALE AA 7] dAFE 7]
& AA WY SR o R aEEojof shrh EE A|AHIY] g8 TS 9
o A ]ij] }\]/\Eﬂ_/]

AL JEHoR AR PakE HAAaSeUA 2 A4

g
F R AAAIA
7

A4 @Holx BHYH YHEHL AR neT
25 #8 Axsel tE welsk Bestth PelM AFH AR oJuiA &
H) E R AAAeIUA xR ouA 58S welste] AAeluA

3 LS 8 Z2AAE A

(5) Al AT A3, AAUA FEE G AAYAUA Az FE,
AR AL AR A2AE AGE ek A AR oA AR
MIAE BT 5 gon, S A A5 2R FAw quA A
of Jbssih. BEFEe A9 Aol 6 AVE GH-100, 17-24%
Apolo awlgge] A F7b gagieh. oleldt Avl AEY AHH AL ol



o A3 2RARIE Fhel oy th o]} 2
] Aze] oA A sk §ARSh mekd Fde] Ao

o

(6) 7oA FFE 4
st B omA A

ek yA] Agake] 7hs
E

o >,
) by
ol >
¥ z
¥ ¢

N

o, £
>,

[

o If
1o

=

o (g ob
e

[e;

2
|o
-

>
=
ki

%

%
B}
o,

>

A )
o [
T

)
©

N
o =
o2

F oAUA PR 3o,
o7t 5o ARGk,
ZH| gl A2 oA

oft flo
o

(o]

l

Hu

Hz

ol

=

olo

¥ >
2 ox |
v i}
XN 3o o

1o Ho

[ ofl
ol
ol
=
B
=
Avs
B
[
I
o
>{1:1
o
2
ot
-3

> o
:?1:1
>,
o)
e
il
N

=

%%
RS o= 4 9t e 72 A AEe] AL A
Hl gkl n]&l] AAbeE o -
g 2t A|2~"lo] AR gk ALA
gt obyal 7k AE el oA &
| ohal & b 3 AR

2
o2
2
s
Ry
>,
[
)
1o

e

o
e

o
2
fu)
ok

N

ool M
2
oX,
ftlo
=
)
ol
ol
D
M

: 3%
|o
s
[d
U
=2
kit
=2
°
X
Ao

=z 9o

Oﬁ;‘%ii

o

_79_



ABSTRACT

A Study on the Application of Hybrid Renewable

Energy Systems to the Building

Kim, Seong Eun

Department of Architecture

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

The world of today is facing Environmental Crisis described as
climatic change and the Resource Crisis represented as high oil
prices. Advisable solutions of these problems are just renewable
energy. Renewable energy resources are possible to substitute for
fossil fuel and to reduce the CO. emissions. And it does not merely
reduce dependence on foreign oil but also stabilize national energy
supply and economy.

Most of renewable energy sources are an intermittent nature such
as solar energy and wind energy, which is hard to supply continuous
and stability. The building consumes two types of energy, thermal
and electric, but each renewable energy system produces different
type of energy. There 1is the difference between pattern of
renewable energy production and energy wusage of building.
Therefore, it would be appropriate to use more than one renewable
energy system.

In this study, it is proposed a hybrid application process of
renewable energy systems by surveying the current status of
worldwide and by analyzing particularly the production feature of
renewable energy and the pattern of energy consumption. Case study

of the multi—family residential and the commercial building is also
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conducted identify the potentiality of that application.

The study results are summarized as follows.

(1) It should be considered the hybrid application of renewable
energy systems to supply the efficient and stabile energy, because
of features the system about intermittence, type of energy and

difference of energy production and consumption patterns.

(2) It should be analyzed the pattern of renewable energy
production as well as the energy consumption of real building for the
hybrid application on the building. The patterns vary hourly, so it is

demanded analysis of time.

(3) Energy consumption is able to estimate based on opperating
schedules of occupancy features by building type. And energy
production of renewable energy systems is able to do from hourly
change of resources. Analysis and comparing of those patterns
should be possible to improve efficiency and stability of energy

system.

(4) Application of renewable energy should be considered unitedly
the building plan together from the early stage for design. Also, it is
necessary to minimize demands of building load for improving system
efficiency, and complex of renewable energy systems should be
considered in respect that it complements intermittent features of
renewable energy. Therefore, this study proposed the process of
hybrid application of renewable energy which is considered features

of energy consumption and production.

(5) There are solar thermal system and geothermal system for the
supply of thermal energy. Thermal energy 1is generated all day
continuous by geothermal energy system, but only several times of

day by the solar thermal system. For the multi—family residential
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building, pattern of thermal energy use 1is increase and decrease
between 6~10 and 17~24. It would be appropriate to main energy
system is geothermal and to subsystem is solar thermal system in
this building. For the commercial building, it would be appropriate to
solar thermal system because of similarity between the production

and use.

(6) There are photovoltaic systems and wind power systems for
the supply of electricity. Photovoltaic systems generate only several
times of day and wind power systems do very intermittent. So, it
would be appropriate to photovoltaic systems mainly and wind power
systems use at night which is consumed energy smaller or prepare

the peak load.

In this study, renewable energy production and energy usage of
building were analyzed and compared by time, also estimated by the
case study. But application of systems was not considered the
economic assessment, and it was difficult to calculate the capacity of
each system because it generated energy smaller than energy use.
Therefore, this study would be used the foundation data when
considering the application of renewable energy systems. Later, it
should be followed studies on the analysis of energy pattern of other
building types and the estimation of system capacity, storage

equipment size, ect.
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