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A% BT 5 AdeAet A EEY Sel A B s s BAL - ZAYE - ofs
ge2ade - ¥E 2 A5 %S 29T
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222 FY AAAAAN TAEF L FITo
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) A I R I P 5% | R | 7E
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13) Advisory Council on History Preservation

14) Canada’s Wood Products Research Institute

15) “FEF9 LCC HEA A4 % A7 AR, g8 FAL Fe 54, 2000, pp. 69-91

16) “TEF8e] AoZFeldA] An Aol &3 A5(1)7, pp. 81-82
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=, 2000, pp. 55-56
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sjAtA L] dHolE AN FE T A3g  Breaker, Crusher,
Back-hoe 5¢] 71414 siAlsHS Aeaaint. 1.0m AlLe] W5 (back-hoe)E 71
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of slHIAAoA Lv|HE YA ZFES FASS

il

e

x
ol

5

20) 799" M= #HIE FAAAIL, pT
21) A HA B2 F A} http://www.slc.or.kr/wastes—1.htm, 2001.
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TAL AL HAG I A FHE = Aol ER & el AA
T e yAE ol gt e TAUAAE AdAste] A YA oY
2Ah AT @A dador AdATETA G A= oF 106

JAZE glem A& - A7IAGell= oF 30 o AT = ALeE TARE ATR),
<E 31> A= A4 AriEAY gAlEzdel eEH A= A T A71AY

of Aol

N

<E 31> SUAHA T @&

106 12 10 9 2

=) Awel) ARdAd Ay B2 4w FE (20019 119 228 7]F)

S
Mo
ofy
A

7
2 ATNAE AFE AWAL AR F/1H0BE 4 UAE AdRFE 2

i

tuel ZeAA2 SYHAA qUA b FE 2AREAY. EFEANA

ofy
-z
Mo
k1

FAuE 14 AwAQ 5EF 9 =eow sk

R

_>‘_"’,
ofo
i,
rir
Mo

—

ol As= HZIGA A Lan = voly At 7S Adeshd <&

v},

o

O

17

&

m\l

3.2>9}F

<E 32> A&F = HIIEAY olAX2HZ T E MH

A& 13,7 7]

T,

7l &= 71 A4 TEAHXA| RERE 15EH |

Ilil
|m
)

22) A=AdA7NET A TAZE,
http://www.conwas.com/member/member.html, 2001.
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dolel =2 siAgA, MAdA, A EA, SFIAR AEstd 2479
HAZISGAE (29 3.2)9 ol weh /A E S AFEskH, ol A vk 9o
of W& CORAE, &3n &= ALt

suded |
Heay |
LR LR W EzhalE g
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[ cowew |
s

-l" .
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(23 3.2 A&EE d7IetA S of X ad 2 ClolH A& HiY

3.2.2 A7 GAE oAU 2 F AAYG
AANA 2HHE IR FE (1933 o] AT
W, 2R AEVTe ALH L ol WrTh e wTAE] Wy Fe
78]

Aol gk Miga kA gL (1Y 34)9F 2ol M=,

L
filo
N
HN
o
fr
X
>
=)

HAE THoR ALY dAE AAst A av e ARG 7 H7)d
A oA v Gulo] AFEEE YA AHF(E A, AE)S 24 dF9A

o] A7 ¢t AFAEIIES] AL FHE o ARSI
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BN

e L Lk

EREELEIE L

LU ES L

CREFTL R

[ [ I

(28 3.3) s & Al off %] (28 3.4) e o FSZhxalAl

aHZ AL H ol L{ x| ~H[ 2k A & ot H

323 H7/GAE YA LY CO, ¥ F AL

= ATl CO, BAF by sMAS s Adne vl mhE COx¢
HE2Y sy, A5 24 FAAGARE AR Aoy A b ol whebA
IPCC2o A AT &0 wMEAlFE H&sto] <& 33>3 Zo] ouAdd
COy, BAFS AEsdtt. A= A7DAN F2 AHEHEE duAdS d el

o,

2
r
R
N
NS
pasa
lo
=)
(o3
2
o
N
X
=5
HN
)
B~
=
i
)
4
N
o) -
ol
i)
A,
X
&2
3:_‘(2‘
=
=)
i
o
)
I

25 7% A= CO, BAFoR s 3ATh

23) IPCC (Intergovernmental Panel for Climate Change): 715 W3lo] #& F 71 3] ¢
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<¥E 33> Zt o LAY CO, LYT

IPCC 9
N I U - e | i
AL g | | gage | | g Efg; Ea
(kg-C/G]) Ei
A5 10,000 kcal/kg 20.0 0.99 0.837 3.040 kg/kg
3 9,200 kcal/LL 20.2 0.99 0.778 2.824 kg/L
s 8,700 kcal/L 19.6 0.99 0.714 2.592 kg/L
FoEr 4500 kcal/kg 26.8 0.98 0.505 1.814 kg/kg
I 6,500 kcal/kg 29.5 0.98 0.803 2.885 kg/kg
TA| 7}~ 11,000 kcal/m’ 15.3 0.995 0.705 2.571 kg/m’
HA7~ 13,000 kcal/m’ 17.2 0.995 0.936 3.415 kg/m'

olmf, CO; TS Atet=dl AHgH= 42 4 QDI 2o

E= UH x 4.1868 xCEF x a x (44/12) x b ----- (3.1
o 714,
E 0 COp A F(kg-CO2)
UH D @9 #F(keal/L, kcal/kg, kcal/m’)

41868 : 91 8HAS (k] /keal)
CEF : &amEAs

a CouA (S AR)AEF (L. kg, m')
44/12 1 COxEAE /C A4 (COY/C)
b Ars

Aol HaMEASE Tobr] 99, FRAYFAY we] dE AHANY &
anee zAbskglth 19979 @e] Aol AL oy

Agle] uge Hel 4, s 5 AR 632%% 4P A3 9l

Q74 2o] 343%, YA of 2507k o] AAehm gl 19974

B 0 ouxge) wwe < 34>0 JERIAL, oW HawARe <¥

35>9F 2t}

JE
o
>
of
o
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<E 3.4> M YLED(1997) 0 Bl E oA Rl WHE

b = A= w9 g Wb 2
(10°%kWh) A8 (kcal/kg) (kcal)
T4 5,403
FAg 4,112 2,304,699 t 4,625 10,695,232,875,000
e 63,078 22,707,042 t 6,127 139,126,046,334,000
= 36,620f 8,309,444 kL 9,834 81,715,072,296,000
71 6,323] 1,517,032 kL 9,121 kcal/L 13,836,848,872,000
7k 31,823| 5,376,576 kL 13,047 kcal/L 70,148,187,072,000
A 24 77,086
2 A 224,445 315,485,387,449,000

EER T EEUEV R EEL
Arg
(t-CO») (kg-c/G) m
Pl 1,172,111.8] 0980 26.80 44,628,076,201,050,000
fraw 152085943 0.980 26.80 582,496,930,791,191,000
5 71466421 0.990 21.10 342,124,664,688,893,000
735 1,1585265]  0.990 20.20 57,932,118,857,289,600
7} 4471,0876|  0.9% 15.30 293,696,429,633,050,000
e 7 29,246962.4
CO 7 107,238,862.0

ek, sl A A ottt A E dekels vgEd 2k
1,072,388,619.8 t-C04/224,445%10°kWh= 0.4778 kg-CO2/kWh

_E
i)
(e
ot
o
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1) &4 - YA A

1990 19 EC(FH 35 A0 L3 &= olaksleba wlE 43S 200083704 19904
FEoE FRFhE ol Fodnt. o]of 19919 99 ECH93= "COME A
o} YA E& FFLS 98 ECALF, & EColAE] ol AZata 1992 6€ o= EC

Ad3|7h Tolidstd & B AUAR =HS A olARA-(H, & FHIA

)
B~
2
©
2
-
N
ot

Fe 7leor FaE e duAAE 33 dH=A, 3

[e]
5
o ARBL UG 32YE PR o F TdI 19eH A AFHo=

2) Ed AdNFEL ol g ¢ AT §
ATeske] A8 A WG AT LB Q) AgEel A W dsH gol
9. ol @ Mel 2 Wyl fe) AREe A4 AN EOIED ARADLE A

ot FAldl, Bl EA ] A4S s PR Vles Ndety @
Z]_’

)

MEA AdstAe] Fold A9 olUAAE Bl AT s A8 A u g2

= 2 (32)¢ #2 3

o
tlo
of
=
e
)
i

oA g A Fewtshe] AHa A v 4(1/(LkgNm?) - - - - (32)
= (YA @9 2dZ(keal/LkgNm?’)] + 10'Kcal x
A S A5 (222 /TOE) x v &EA7HE (/e 4 )
2 (32)5 o] &3le] duxYE APt AbgH v ES FE] YA,

24) ZF3gat U1FREF o t&3 AUA TR R AT 1999
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Al AT, damEAs, EAMAS dobof g

WA QL A el thais] IPCC7F A3 FA & 7IEs AA s <3E 3.6>

<E 3.6> 4 FLI|ZEE(PCC,1993)

P T I A 3 Ak

- & 9 e o 9] Ak 7

keal/kg 10,000 ke/kg 1.00

keal/ £ 8,300 kg/ ¢ 0.83

A keal/ 4 8,000 kg/ ¢ 0.80
keal/ £ 8,700 kg/ ¢ 0.87

keal/ £ 9,200 kg/ ¢ 0.92

r keal/ £ 9,400 kg/ ¢ 0.94
keal/ £ 9,700 kg/ ¢ 0.97

keal/ £ 9,900 kg/ ¢ 0.99

F keal/ £ 8,700 kg/ ¢ 0.87
keal/ £ 8,500 kg/ ¢ 0.85

keal/kg 12,000 ke/kg 1.20

7} lea/kg 11,300 kg/kg 1.18
7} keal/Nm? 7,000 kg/nm? 0.70

Ea 7} keal/Nm? 11,000 kg/nm® 1.10
7} keal/Nm? 15,000 kg/nm® 1.50

F 7} keal/Nm? 10,500 kg/nm® 1.05
7} (keal/kg) (13,000) (kg/kg) (1.30)

e =8 keal/ kg 4,500 kg/kg 0.45
= 125 keal/kg 6,600 ke/kg 0.66
Sis leal/kg 6,500 kg/kg 0.65
71 lal/KWh 2,500 kg/kWh 0.25
E} keall/kg 4,500 kg/kg 0.45
) 7 (1kg=10,000ka 2 3 H)=2 7]+ A4l

gamEAg £33 IPCCAlFE AbEat, 58 oluA el thais Aelstu <
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<E 3.7> of X[ H EbAH) EAH 5(IPCC,1993)
TR = AT
48 7FFE Kg C/G] | Ton Cltoe | TJ/10°TON
A 20.00 0.829 -
12 =
2 o 517}~ (NGL) 17.20 0.630 -
RIS 18.90 0.783 44.80
ol PRl 18.90 0.783 4459
- 5 19.60 0812 175
A g5 1950 0.808 -
st 7 20.20 0.837 4333
Al = % 21.10 0.875 40.19
22t s
o LPG 17.20 0.713 4731
W A (20.00)(a) 0.829 45.01
= o}~ 2 E (Bitumen) 22.00 0.912 40.19
S (20.00)(a) 0.829 40.19
Petroleum Coke 27.50 1.140 31.0
Refinery Feedstock (20.00)(a) 0.829 44.80
g 26.80 1.100
1l A 25.80 1.059
Al 138 Aw e 25.80 1.059
a5 Z g 27.60 1.132
R Peat 28.90 1.186
h BKB & Patent Fuel (25.80)(a) 1.059
il B Coke Oven/Gas Coke 29.50 1.210
2AA R
= Coke Oven Gas 13.0(b)
Blast Furnace Gas 66.0(b)
1A S A= LNG(dry) 15.30 0.637
u}o] & uj 2 A ufo] & vl 29.90 1.252
(%?jifi% off A ufo] @ v 2 (20.00)(a) 0.837
%) 7] A vfo] @ wuff & (30.60)(a) 1.281

UA A AT ekse] AE A W gL Fa] e, AEHoR BaEY
MEA 1AL dolop @k Teluh wMiEA AAAT obd AAHA Ge A=,

ABAAL = & g oglen, 94 Algdelds T3 Alue e s A9
G ool= Bad vk vk AelM = ol HEA Y CRA Bax e dAE A

Baxdo] o3 wlEAH 714 LS Annex]l 71297k A Al $61, 7
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5 7ol A $14-230] o]E Ao Aweta k.
AT AE AET Fel A HAbE $232 wEA Ao Ad@ AT

evsle] AbS A WSS BAEY $230% ¥ 44 o] AL 20019 102 714 FE

Ed 26093.73¥ 0] Ht}

glof 2 MEe v dux BT Aurt 2Yels ATLEe A8

o
tt
a0
B

A48 gl glold Ame] Aol QAR A/ @Ae el AukA

Q43 AAHE AhE wel Fu gk

<E 38> o AX| ¥ AH (X T2 Z) ALY HZ

SERD L
2 %4
?' ’&E}% 1:,_].9& 1:,_]__?,] rqo_ H] i
v -§&
71 9200+10"x0.837x23 $ x1134.51 (/2] 20.09
SR 8700+10"x0.812x23 $ x1134.51 [1/2] 18.34
B-CH# !
- o 9900+10"x0.875%23 $ x1134.51 [9/2] 22.60
(F)
A 6500+10"x1.235%23 $ x1134.51 [¢/kg] 20.95
Petroleu 6500+10"x1.235%23 $ x1134.51 [¢/kg] 20.95 raess]
+ X X X 2 A

m-coke ' 345 w/Ke glo]E o] &
oot e . sl ee]
TR 6600+10"x1.100x23 $ x1134.51 [¢/kg] 18.94 ol e o] &
LA 7bA 7000+10"x0.637x23 $ x1134.51 [$1/Nm’] 11.60

g 860+10x0.927x23 $ x1134.51 [¥/kWh] 2.08

) Petroleum-coke®t A%, 2]l A &@huE AleE of4 IPCCY 44 &
X A27)F ¢ty opeba], Petroleum-coke®] tEiAE B Ao o] 7MF FAME mA
29| dolHZ A, e F¢E FAwe A8E, 181 A yolEE 3
AEFALe] AR E o] &3t AF A= A&t

F) MEAIA o2 E $238 4 (et d o2 2001.10.01L A el ghe-d) AMNg vie

& USS$1=1134514)

25) J|FASHRY 5 i PEeTE Pese %7
(OECD %7b 2 %39 37k 5 % 40705, @are Als))
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50] 9}

&

7FA 9] 2708
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de) FgAREM, oln] EC t} W, ¢

g7l M=

1
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o
o] vFa dAY HEST AQHA T3]

A 7ol A
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whebd,

B
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s}
7

g F

)

_28_



CO, Ay o} 3

=

R

A A,

3

0

e g A A el A

‘:Ii‘

==

i

pul

bz, ofel uf

EINRS

KX
=

AdAAANFE e

R

2A 2 Holy F
A

hvaA

TR F

ARAAA o] A 7 Ao

1513

7]
R I REESPNE

1=

3.3 HIZIGA &

3.3.1 A4 A A

el

Mo

3]
3]

(‘F)F °F 4~6m = 7

o

"B (m)3 1.81ton<]

]

I

L

L

1= 23, 72 oo

3.9>¢} 7ol

4
5
%

el

A

=13
=

ey

3

bz

!
\V4

ojn

%

O

g

——
fite)

Hl 1

=

2 e g2 1.796ton/m'eF A o) FrAL

0

B

%00 o] 3 A4k
2 AN ARTAA B HFETE 7

ZH

He

_z_.ﬁ
he

= A%

1

Aol A

<E 3.9> AAH XA

=g
=

[¢)

3.10>

-
Ria

= <

v]Z 1.3 ton/m’
i=]

stef v

°©

&=

A=}

1)

<]

Pz

1.81
4~5m/

A, 712

}
J

%
=
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1.796

AZAYE, 55/

=

=

EEE

c!

q

7
FA, AAAATAL 19999 p.46
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LS
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3
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M CF

<E 3.10> Ct9 HAG AMEXY Uy o Z2F (ISFHIF) [TH9l: ton/m]
A HZ3gE 2=/ 7 =t
1.796 1.566 0.061 0.169
EREREE e ER)
2 3z g
(28 35) AMHRXA e HAEY Uy o 5 <3SFYI|&E>
332 #H7IGAE AR LHF R CO, 2AF
1) AATAA AqIALHZF B CO; HAF
HAA FEAYTHE ANEZENS o] &3] AEsm, AR 20 FS A7
A4 S Fle 2A, B, War} AgE 3, Fue Ee 9
Zolth o] Ag AauEE dUAFHS <F 3.11>3 Pt
<E 3.11> 7|A|4 3ol F== &Hd &9 of4X £AH[Z
\7\ T2 Zel = A5 AH %
91 _ - (A#)
ok 7| W % (back—hoe)
= 215 L/hr
Hgo]# 7% 3.5 m'/hr

1 5 (back-hoe)

(M= AEF 1.0m')

(20~22L/hr)

165 L/h
5 o] 2} (k2742 2.83m) 65 Libr
(12~ 18L/hr)
) 38 L/hr
SHA
8.35 L/ton (10.85 L/m’)
F) AL, A71AG AA™ATGA, F7IAEAA (7@, @®SEA, DI, FydAd, W
THEg 24
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9 HolEHZ o] &3ato] A BAFA T AT A Lu] FS Ak
<E 21>% o] &35t <E 312> #o] CO, HAHS A=3)

skl az, A[3.1]+%

[e2

<E 312> SHHAl ol AX=H|Z & CO, LMy

ol U A &n] & (7 CO, A =
3 A 8.35 L/ton 23.58 ke/ton
(2.824kg/L * 835 L/ton)

2) FHAYBAA AUALNF L CO, B4 F
& Q1 - AN FHALYAS RES Y B AE -
A UgoR AT dd E FolUze] Ao dush o) thE o X vl e
AT AR RN B4/ AAF o 0% AFNA 8%, oF 8%
FHADA BF, NEHED AAANTE 100% AT ATk EA 87.2%

of FadEes AR B Aol wel sAAAF R eFH= HlEo] AA F

k2
N
2
i
L
©

dlelg AlbAl Al o) Algdeo] zb7] g27] wiiel] Fnle] VEH v

Ao AAREE B BATAT 2HHE UATE AFow Y
t}.

(29 362 A=ANYES oot AYTAR ANY A9 BEES HF
o AN AEEE U ARHoR so2n), Tade YzEY a¢

A ol Atk At Ao R E dEAN FEHoRE AYME IHE o
4311, 1 9] Ave ARHE AT SHAYA AAFA 1EF 28y A7)
Zh AR 2F4e] Zol7k ATk L T kel A7k Al Z S M 9] 9A
g A e dAe] Hds Tkt
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L4 sariiof

m

|
e

<FE 313> GAE oy AAn S ARt oy A A eqith

<E 3.13> FZtAME|Al o L A] 2H[EE

[et2] : AR L/ton, M. kWh/ton]

0674 | 1.721 | 0.258 | 2.784 | 0.542 | 1.681 | 0.826 | 1.711 | 1.112 | 0.571

F) AAAY FAAYAEGA AR (REAG ) MALE, GSHE, DFAR, 5549
2 €

(29 37 7 A AuAzuFE el Aoz Sk MAA e dolE %
olg HolFi glow, 7 A Af % dHenFe nejErh
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3 14000
25 | 12000
g .l 10000
E c
£ ..l 8000 §
< ©
= 6000 3
L 1L =
=) 4000
0.5 r 2000
0 0
[ s k d m
| 2 7 (ton) = 2424 (kwhiton) —x— 44317 (keallton)

(28 3.7) SZLAME[A LAY dHoHX

ol

w7 QAT ARAbE R A AFgdel = Aol7h AAA W, Hf At 3

&

AFS B HiF 10523kcalE A FAFSHA WERETE

ek FEA YA 2B E = oluA L Fe SoF MAAE A9l E dHolH <]

o

l

A o2 AFon CO, HABZFS 21(31)7 <3E 33>% o] &3dto] <% 3.14>¢

m

o] CO, BAFE &3S

<¥E 3.14> SUAZAM CO, LYt

B A9 Euk g9
o T T O ﬁ = COz‘Q"‘g %
AH| AH]

ae 1.93 kg/ton
(2.824 kg/L x 0.682 L/ton)

=757 0.682 1.70 A 0.81 kg/ton
L/ton kWh/ton (0.4778 kg/kWh x 1.7 L/ton)

A 2.74 kg/ton

3) MEATAA AIALHF L CO; TAF

Fud g gl EAe MYFAE AR SAbel SEFow Agle] o] fol

i)
w
=
e
()
o,
B
il
lf|
foh
f
ol
ol
2
=2
<
X

w9tk SAbel Al 2 vl gepel #a A
A

H &g Attt s=d midAs w7l wdA Ager)e, AdEE T E,



AR E, AdA Tom A AR i g Aol = o]E B A &5l
W yshs WA o s Hojdrh mebs] AAARANE iHTE Ao oA An] gt

2 433 shobe 7b §lv] Wl we wpEAle oA o oSl

v A A v ] FAl= wigel AFE = Fdjolr, v "2 Dozerst
Compacter7} AF& 5 12 Qt) <& 3.165>F H< 39 Foto migwa 1o wE
of| L x| A}-&-=F o] o},

<E 3.15> i & 2kt ol L XAl S =

Fdgm Y w) G (ton)™? o A A AH8- (7 )
Dozer
1,788,296.21 267,286
Compactor

1) Dozer A1) (D8N, 15PL, 6PL), Compactor2] A€ (32 ton)
F2) FEAMHIAIE A7E BGA A7 E, AAGAH 7 E, AT S, deAlE

o U wH AW gl o2 B% g hehs E3HAATL Holg)

Bl

o] A% WARE CO, BAFE AGBDI <E 33>8 olde] FaE <
3.16>3} 2t

<i¥ 3.16> W EAl CO LM

Ed B COH A =
0.42 kg/t
o 2 0.15 1/ton g/ton
(2.824 kg/L % 0.15 L/ton)

4) LFDAA AR LHF| B E COEAF

FEA L] AT A AR AAJAS} SAAGAA Y] 16t HEZEHS VEL
= sto] e A @ dEke] WEE ol AAge] wE dAnE HY
=

Abetdh. EE AN = <5E 317> 22 oAU A &R F COEEFS 2=
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<E 317> 2&AM X 2H| 2 A CO YR

_ — | mzan
gt/ 3F) (/L) Al g2 COy, Hred g
0.032 0.09 kg/ton - k
13%/3 (10m/3)) 2.44 g/ton - km
(L/ton - km) | (2.824 kg/L x 0.032 L/ton)
F) A, FABRAN LA AEzA] o3 v

(DAl 15% 4 dump truck® 60km/hr 33 A] &<l = 3.2 km/L)
F) 158 dZed AMdAAA HAA AFHL 10molH 1350z Ak

o ——"

(A4 AAA vlZF 1.3 ton/m')

3.33 #H7IGAE o YA L Fd w}E FHFHE
AZE H7|GAE oYX an]d u}E 3H4u]g AAS 23d8o A AF3 wjE
AAYNAS 7oz <F 38> o]&3lo] A& JEME(4AS IFE A

2, Ao g)2 Al el gk
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<E 3.18> CHAH of X[ xd| 2ol wE HHHIE

167.75

3 A 74+ 835 [L/ton]

il e on (8.35L/tonx20.09 /L)
pme | A 0682 [Lton o L 17'2240 -
At . tonx20.09 Y/L +

=K
A= 170 [kWh/ton] 1.70 kwh/tonx2.089/kWh )
301

u A 015 [L/

¥ o onl (0.15 L/tonx20.09 $1/L)

o A 0032 0.64 [€)/km]

v [L/ton - km] (0.032 L/ton - kmx20.09 /L)

F) 7 20.099/L, ©=: 2.08¢/kwh
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34 = 71& dolds um L B4

= Aol M= dHFFE AR AR ASE A7 A 2]

0#
I
e
o)
-
o

A ZAE ol A vl ke v
T3 deolHo A= AF5Ee At & ve] ZAMEAL, FAAHTAA L} v g
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LT dolH e HEAMYME 2 Abeh 22 VAR A)EHE 94 We
(back-hoe) 2} 712 o] &3 71 A4 sfAlHol & A GA 7 A7 2, 2
A s o2 vro] AT EEFEAE B 2

H ol A e 718
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171 ol A #] axn] A Ak A
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)
32
L
=
M
=
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2
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o
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S
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o

2
FEANAM 2AE A= A A ek RFA v = U A "2DE A st
W <E 319>9

<¥ 3.19> I 7[& HI|A o 4X] 2v|Z HOlE (F3)

EEEEEEE e SR AR F
breaker 1.6 m'/hr

712 221 L/h — 139 L/m’
crusher 16 m'/hr
breaker 1.6 m'/hr

233} 2 13.11 L/h — 82 L/’
crusher 16 m'/hr

% HE(208) 36.7 L/m’ 0.754 L/ton

FEAAME <E 319>F ol&ste] A2 ZAE TEFH 1/ 5 #A7A oy

27 “wEFYe] Aol A anF A #d A7H(1)", pp.81-82
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<% 320> & 72 £33 Clo/He Hu

NE YR AR ZAH(EAT)
P
KA== = =
Aomog e 3,857 m'/%F (= 5014.88 ton/&)
=549 36 km
3
3 A 8.35x5014.88= 41874.23 L
85,253 L
A =
X
E ER e el
. UH %} X
-
—/J\_ 2~
© 65325 L :’: 0.032x5014.88x36= 5777.14 L
<5
WA, TS <E 32153 2E ARE AL 5 g
<E 321> 2 9179 T2 olo/ee H DA
Fulolg 2T
3l A 85,253 L () 41,874.23 L (Z3r)
5 6,5325 L (7 577714 L ()
SHA| 917855 L () 47651.37 L (A5)

<G 321> zFo] s A Al ol |q A An] R 2 A Ttel Hs) FEe] 2.03 ¥l A
etk 2 Aol s e 4] @S 35 m/hr, F
= Az o] A Vs 7] Wiiolth F Al = oF 10%78 =

2 A7h wolmH o e Aulel Aol Aolaha ule] wFHAE, gl

lo
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35 4 4

AFwe) A7E AFBAAL FAshE AN Holu, AFEe A9t
A% Al o8 ARAE (13 38)sk 2ol A, ARG, W, &

9 408 ZEAAE AZFE A/ GAZS AEEE

£, e AVEAE A LHE, CO, B, B4RE 52 HolH

A S AAER AL, AAE WS Fell <5E 3.22>9F #Zo] HrIgAE  dHel

Ris

=

(a8 38) AF=EHIIHdAS =& Z2AHA
(4 Z2MAZEe AM: 2S5 E)
<E 322> AEE HI|chAH o X AH[ZF COEHM2F 2 SAHE
oA e ISR B CO, A F F4v &
A - EA 7 835 L/ton 23.58 kg/ton 167.75 ¥/ton
745 0.682 L/ton
F42 o 974 ka/ton 17.24 €/ton
AE: 170 kwh/ton
| 7 0.5 L/ton 0.42 kg/ton 3.01 9/ton
=% 741 0.032 L/ton - ton 0.09 kg/ton - km | 0.64 9/ton - km
O .
. 74 10.36 L/ton
A= 0.754 kwh/ton
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A4 Abd AT

& AllM = AdFE fste] AA AVIE Svlsta = seFHe dAsha,
3eAM 53 HolHE &gste] AV AE YA, CO, BT, &7
&= At =3 AASA AYEAE S Aok ArEAE e 4
G- Z42re] oy A v B 2 B && Avtste] d7|d AN ALEEH = A4
=Ae A BANNAE S AFHer FAsAH. ol & Fto] & ATl

E

Hl & dlolefu]o] 0] &gkt A T

41 A3 #5599 H7IGAE AdiALHF R COEAZF

411 44 55799 AL
oo A Aekst 7= dHolE o <& 3.10><3E 3.22>F o|&3dlo] yEFHUS

713k A%, A A oA &3, COp A, BN S-S AT o
4 FEFYL ATRAYERE ool 978U R ¥ FEFYOLA HEA

T ' W &
3 dxE 19784
AA e G5ET PeETY %
A A 7775.85 m'
TE AT ZAYER
T 22%, 2569 E¥e 123
uf 4] ko] A g 40 km (% 3£)
FA G A" | 40 km (HXE)

(¥ 4L W et A, idA AAE BojFa
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By FEFY BHE Ad et 2ol MEAA AL s

(AL AAAAA B H] &

o

.

(7H42) #HIaE AF T

(7143) s A gk vigA ko] Ad= Okmz ot

AT <& 310> Fdstth




412 A2 F5FH AZ2AY AR LHF R COERAF AL

D o FEFe] AAAAA A

A FETEe AAAAA RS <HF 42> 2o}

<E 42> & SSFEYe HAMH AR Yz

T AWAY wYP SR AA A ALY

A H A =F 1.796 13956.43 ton

ZagEH 1.566 12176.98 ton
7775.85m'

wEF 0.061 474.33 ton

71EHER) 0.169 1314.12 ton

2) FH7IGAE oA v F P CO, HATF

<E 42>9] AAHAA Bl diste] A GAE <E 311>3 <3 312>,
FTAAYGAE <& 313>7 <& 314>, WiE 2 F5PAe <3E 316>7 <%
317>% o] &3t <E 43> o] ZF A GAE oUA2nF} CO, HA TS
Arat it (28 4.3)elA Hsukeh 2ol siAdAIZE A CO, HA =] 81%=

=3
Mg nEe Asm 98 ¢ F U

<E 43> U4 SSFHY HI7|AY ol x| 2H[ 2 A CO, LYE

T of| | x| A H] = COzH-AY =5
A (A 116536.19 [ L] 320092.62 [kg]
, (A6)  5809.96 [ L] K 16441.7 [kgl

7

A< 6900.4 [kg]
A ) (A) 14482.3 [ kwh]

Total : 23342.1 [kg]
) & (A6) 74466 [ L] 2085.0 [kgl
*% (A 1731780 [ L] 48706.3 [kl

_42_



oA
=5

of &

1%
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81%

(28 43 4 3SFY HIIHAHH CO LM

3) AH7|SHAE &G 8§

Sgugo Aztel= 4 GB2)5 AEstden, Ve Agee <F 36>

A A o] Agngo] 7 F HleE AA sk
i, gAY sow veds & 5 A mebA dA HrEA e g4
Hl & Zo)7] A= olvAd el siAls el A
ZHF HlaL 24 ATTF A8 o] FolAofd Aotk wi AMAAAE TA
gldo] obd FAelA HFA s 10%0]39] duAdtgRsE & F Ades
¢ At

<E 44> U SSFH HIA #FHE

i3
W
Aul
g{é
i
ol
i)
o
=2
°
>

3l A 167.75 [¥/ton] x 13956.43 [ton] 2,341,191.13 ¥
A 17.24 [€¥/ton] x  8519.0 [ton] 146,867.56 €
v 3.01 [¥/ton] x 4964.30 [ton] 14,94254 €
=& 0.64 [€1/ton] x 13529.53 [ton] x40 km 346,355.97 ¥
A 2,341,191.13 +272,863.57 +14,942.54 +346,355.97 2,975,353.21 ¥

_43_



Ho
O

A
]
B

o

1%

gl
5%

(28 44 0y SSFH I Z=zH2H &40 & Hn

4.2 A&E AAA(ZA)S &334 - FAY 27}

R

4 BTN BAHE ARAAAE AT ST 3

3
o
o

[e)
o
LB ES HEAL, 0T AFHAZ ST A9 wmsgt

N
ld
)
o
2
vy
X
>,
=
)
H
Q
e
o
=4
)
)
X
>,
o
Ho
%
=
ox
of{
offt
N
=
rlo
il,{
N
o
2

Nt

AHshas Azadee 0% AgelA AAE s Ao AgstAch AN
Ae AN AR S 439 @AY AYTA F S QYo
st

AFEAE AR vt SAABA, vhhEA, AYEAZ TA hE S e

‘

b4

.

d, 0l ARAYES ol EF AYTASL FA TIS ANE AYEAT B
o ATk AYEAL UANT, AL, B L 2uY 5 Pungel 2
MEE U A, COMAE, BAES AT

28) AIHE, B4H S

< AZAYE Aego Aol B3 A7, A= =EH(AY
A, 164 123, a3

ElSis
}3], 2001, pp. 217 - 224
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B Aol Ao AL et w2}

(HE1D) AL GANM ABE = FA= AtdleeFTE st 2ol Haxed A
(71H42) AataEA AHAZE A7y, & dTelAs FExgE A3 (3
3 A2 60 km)

(7H43) SR EAFLE 2 A5 339 wE

(7H84) @ AZAAANA AT A AR o] oldA LW F2 FhA ] AH o}

C1g5) AT E AN Fole AAEA B Gl ARLE G g}

421 A& SA4E QA=A 2 R34 &
D S22 A=A Aoy 5 gl §

TbAE Az A L] Ak old A of B]E2 At g s TE g 2 Atd e s
oA A=A 8519.0 (ton)& Arkstr] fsko] F9le olux
AT, A AYA7E gloy, ojuf A= dFor Al A=
&t7] witol = aje] ey A anzh v

< 45> wbAE A=A L] AR v, CO, BAY B AN S-S 2o
=t

gl

Mo
oy

= A A,

Mo
oy

<E 45> SUHE| MYSN SYHoLX], CO, Y2 I #H#AHE

5 S RE B COHEAY =5 374 v &
N
Fauo = 2~u) 2 [kg/ton] [/ton]
A | A5 116536.19 [L] [ng/fc?n] 23.58 167.75
0.68
=71 | 4 5809.96 [L] 1.93
% S : 0.81
A 144823 kWh | o
% | A 3463560 [L] [f/?fn] 11.46 51.2
7 39665.76 [L] [f/ffn] 3119
37 17 32.0 236.19¢
A9 14482.3 kWh [kwﬂ/ton] 0.81
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2) A AEA YA vl L AL
AGA g E = AR =AY Ay A&, CO, HAF 2 AN & < 46>
2ok A=A A @AM Ao bR AFEEHER SE A AMEEH =
U A= §lth
<E 46> @XM MYSA S0 4X], CO, W2 U SHAHHE
A9l A | COMZA ER
Ry AN~ e 7
AH] = [kg/ton] [¥)/ton]
B 2= 7] Ak x
° ! 7](,‘1‘“_:—; (7)] ,‘O ! 835 23.58 167.75
Al 15 1.0m [ /ton] . .
¥ o] 2¢}2.83m' 7| +)
= H 71 EHsH M EF) 0.68 1.93 13.70
7t e [L/ton] ' '
B EA(=HA) 170 0.81 354
= " [kWh/ton] - '
3
26.32 184.99
A
3) 2tz A Ay A v 2 388
Atz A e oy A v, CO, A, 73082 <3F 47> Zrh
<IE 47> NAEN SHLOHX], CO, LM I &#HHE
o TN | COMAAF ERER
° AH] = [kg/ton] [91/ton]
Nidly W51 0m 8.35 0358 16775
HE ¥ o] & t}2.83m’ [L/ton] ' '
= A A 5 Ny = 068 1.93 13.70
[L/ton] '
1.7
2 YA 0.76 3.54
[kWh/ton]
_ 0.032
* 1z EZH(15EF ) :
sl HEZEH(I5EH [L/ton - km] 54 384
A 31.67 223.39
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4.2.2 A& 2AE AH &

AYBAE G QAN RREE el Fa Ada, AFEAL A5, A9
whth efzbe] Aboli glovt FEH(HE) VIR 95009/ mel T3 gk

O

o] Hl-gol A& FrretH <3 48> vk FHAE AATA e @G
Y ABz=AE S A A= AE AR B 59 Blatste] 242 45%, 3.3%

of Hgorw AE AESE F U= Aoz YEwTh

FAEY AZA | A YA A=A
9500
Fhofu]&-(¢1/m) 0 0

18 (4 /m (5277.78 9 /ton)

3174 1] 8- (¢ /ton) 250.98 184.99 223.39

1] 8(%/ton) 250.98 184.99 5501.17
F) A-bEA AS A25mmE VFeR ¥, Ade] FEE 1.8ton/m o2 AAL

A FETE (BT s 7IS)elA dAstE A2 E 70% (8519.0

ton) & AAFAZ o] &3 HW ARG dAAZZ S w oF 562,198
o] B g HFFar) 9l AoR |, A FEFEA HAYHE o
FZAYE 70%(99d 7]F=o 2 °F0I7THE)E Aggsid Az ok 6 ~794

P w Qo @A AYBAVE BE0 R AHTaEe At We B
Qi Ao vehta glnk webd, ARFES oleld 249l ozl w
A2 wes] AAE AiFSAS AABAS AF W& SqF] AGFE
ol AQFaka 9Tk

AatEAet ABEA (SHAE, A £FES 1012 o] 44n]8 2

29) st=rZ A 3, http://www.aak.orkr/ , 2001.
30) g, “HEAYESY SAALS), T AT FEEE =, 1999. 12, pp.2l~25

_47_



T LS st <3 49>¢F 2o

<¥E 49> EZgtH| 20| TE ZEEX FHIE [t #/ton]
GhlR 223.39 223.39+ 250.98 223.39 + 184.99
Sl H] -8 5277.78 263889 + 0 2638.89 + 0
S A& 5501.17 3113.26 3047.27

<E 410> T4 HZ32E HYHEZT A HYUSA oY LT

2001 2475 3,960 70 17325
2003 2942 4,707 75 2206.5
2005 3334 5,333 75 2500.5
2007 3561 5,697 75 2670.8
2009 3642 5,826 75 2731.0

¥ AL 1997, 2. p75
WEIR 3A] 1997.7

3D "ALHZES AP 3 AZEgete] A4, g
32) “ALHAA wEAG G LS A FAER, A-



10>5 olgste] A=A A=A dA=Z A AH &S ALt

4
Az FAS <& 411>3 2o o7 & 5 ko] sl A E =
E

ZAYES dFF A et ALEITE A7k oF 140919 (2009 7]5)el
Hl-g-dgto] o gt

<E 411> AHY of & HA

2001 2003 2005 2007 2009

s 91 116 131 140 143

5250.19 (Atg=A WAl AgA A A=A ol &A)

160 3000
140 |

1 2500
120 -

1 2000
100
80 - 1 1500
60

1 1000
40 |

4 500
20 -

0 0
2001 2003 2005 2007 2009
-2 E —— M BN

(22 45 MY=x gy o A4
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ABSTRACT

The Estimation of Energy Consumption and Carbon Dioxide

Generation during the Building Demolition Process

Lee, Hong-Suk

Department of Architecture

The Graduate School of Chung-Ang University
Adivsed by Prof. Eon Ku Rhee.

Due to the UNFCC  (United Nations Framework Convention on Climate
change) and Kyoto Protocol, Industrial policy in each country has been
drastically changed. In Korea, energy efficient policies have been conducted.
In order to practice effectively energy efficient policies, the database on
energy consumption and amount of carbon dioxide in building life cycle has

to be built.

This study aims to build a basic data about energy consumption and
amount of carbon dioxide in the building demolition process, and to present

the application of data to apartment houses.

The results of the study can be summarized as follows.

1. In this study, the building demolition process is not a final process but a
process in the middle of life cycle of building. The building demolition
process consists of four parts that are structure-demolition, recycling, landfill,

and transportation.
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2. PAM( Process Analysis Method ) of LCA ( Life Cycle Assessment) is
used to build a database that is made up of the amount of energy
consumption, carbon dioxide and environmental cost in each part of building

demolition process.

3. The results of case studies have shown that the amount of energy
consumption is the highest in the structure demolition part. Therefore, an

economical structure-demolition method should be studied and developed.

4. When recycling the demolished aggregate, the amount of energy
consumption, carbon dioxide, and environmental cost is calculated and
compared with the results of new aggregate. It is concluded that aggregate
produced in demolition site place is the most economical and environmentally

friendly among others.

5. When 70% of demolished concretes of apartment houses are recycled, 6-7

hundred million won of environmental cost per a year can be saved.

6. The amount of estimated recycled aggregates are calculated, based on the
amount of demolished concretes and the rate of recycled concretes proposed
by the ministry of construction and the ministry of environment of Korea. If
the recycled aggregates are applied, about 14 billion won can be saved by the

year of 2009.
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