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ABSTRACT: In October 2009, the Ministry of Land Transport and Maritime Affairs noticed
'Environment-friendly housing construction standards and performance’ to build energy saving
environment-friendly housings (Green Homes) for the reduction of energy consumption and carbon
dioxide emission. In this study, the CO2z emissions were evaluated during the life cycle of the
existing apartments which were built in 1980’s and Green Home apartment. LCCOz was evaluated
by dividing the life cycle into three stages which are construction, maintenance and destruction
stage, CO2 emission from the materials for improving insulation performance was estimated by
Input-output analysis. As a result, in 40 year-life cycle of 84 m’ apartment, 40068 T-COz2 was
emitted from 1980’s apartment, on the other hand 231.02 T-COz was emitted from Green Home
apartment.
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Table 1 COz emission from existing apartment
in construction stage

Stage CO2 emissionzrate
(T-CO2/m")
Production 0.7907
Construction | Transport 0.0074
Execution 0.0140

Table 2 Thermal property criterion

Applied [Existing apartment] Green Home )
part | (standard in 1982)|(larger than 60 m")

External less than 0.58 less than 0.36
wall
Window less than 3.49 less than 1.80
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Table 3 Caloric value and Carbon-emitting coeffi-
cient for energy resources

: Carbon—emitting

Energy Caloric Value Coefficient

[TC/TOE]
Gasoline | 8,300 | kcal/L 0.783
Kerosene | 8,700 | kcal/L 0.812
Diesel 9,200 | kcal/L 0.837
pefrﬁ‘iﬁm 9900 | kealll | 0875
Jet oil 8700 | kcal/L 0.808
LPG 12,000 | kcal/kg 0.713
City gas (11,000 keal/Nm” 0.637
LNG 13,000 | kcal/kg 0.630
Anthracite | 4500 | kcal/kg 1.100
BIAninons | 6600 | keal/kg 1.059
Other Coal| 6,500 | kcal/kg 1.210
Electricity | 860 |kcal/kWh 0.787
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Table 4 CQO2 emission rate from transportation

vehicle
Module T Covton ol
1ton Truck 2.68E-01
1.25ton Truck 2.21E-01
2.5 ton Truck 1.46E-01
3.5 ton Truck 1.02E-01
35~5ton Truck 9.16E-02
51~8ton Truck 9.82E-02
81~15ton Truck 6.30E-02
151~18 ton Truck 6.30E-02
18.1~23 ton Truck 518E-02
23.1~25ton Truck 4.64E-02

Maintenance cost rate

. /_\/°—’\/\/’
T

0 5 10 15 20 25 30 35 40
Year

Fig. 1 Maintenance cost rate.

Table 6 COz emission rate for heating and cooling

CO2 emission rate

Energy [T-CO2/keall

LNG(For Heating) 2.31E-07
Table 5 Input data for simulation Electricity -
— : 2.89E-07
Condition Input Date (For Cooling)
Area 84m’
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Table 7 Waste and COz emission from destruction

g Quantity of CO2 emission rate
tructure Wast% [kg-COz/m’]
[kg/m] g
Ferroconcrete 432 0.3041
12,330
4,940 3.580 1.870 1,840

_%
H
]

5,690
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L

11,480

5,690

-

Fig. 2 Floor plan.
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Table 8 COz emission by input energy
Window

Insulation frame Glazing

[T-COz/ | ¢ [T-COy/

Energy | " iion | (12697 | nittion
million

won) won]
wonl

Anthracite | 0.0275 0.0642 0.3692

Bituminous| 5109 | 13031 | 04803

Coal

briquette 0.0062 0.1118 0.0013
Other Coal| 0.2366 0.9363 0.1710
Gasoline | 0.0159 0.0192 0.0207
Jet oil 0.0219 0.0360 0.0489
Kerosene | 0.0251 0.0279 0.1100
Diesel 0.1007 0.1319 01734

Crude | o031 | 02625 14537
petroleum

LPG | 02889 | 00473 0.0844
City gas | 0029 | 00491 0.0336

Total 1.2964 2.8984 26142

Table 9 Price of materials

Price
) [won per a house]
Material Existi
xisting
apartment Green home

Insulation 225,352 361,877
Glazing 763,082 1,698,231
Window frame 1,759,757 2,542,179




71E AANE ARES 183

o T4l Aol Aol mlEEE COzo %
O3 FollA 4.8894 Ton “}9}‘:]'.
AdGANA Y CO2 vlE %2 Table 107 2t}
I AlZei A9 Aol 0.0002 Tono &, 1}
Al A} 1980 ] ofstE Sl Hlwatel 2
= 48896 Tong CO27} ©] wiE=H o)

rlo &ﬁ

A
L
Kl

FEJL—,—'

A+
u
23

3
<l
of| A
3 wA 22| Ao e CO: sl =8 Hot
Table 11& A Ego]A

YA *‘ﬂgh)r 4039 F71827) 7 Fte]
”‘3 & YERATE 80 dth ol E S o ux] ALgFe

mio
o}m
e
Pk
r\"
B
o
o
=
e 2

6535 Mcal® 80t 7|& olmEe] H&) 36.7%9
AR g Hod & %l%il?}.

AlEHOlAE B8 4 At A=A AL
frA A FHES %BH 3 °ﬂLﬂZl AMEERg ?’“
3k i OlE CO: Ml&goz %&o}tﬂ a8} ©
iS22 19803 olmtE ] A 346Tor1 :LE] z
7% 164 Tonol gl o™, 40”‘ 74 Co vlE
FE 80d) ol utE= 33237 Ton, 218 F& 157.82

Ao_

Table 10 Comparison of CO2 emission in con-
struction stage

Existing Green home
Step apartment [T-CO2]
[T-COz}
Insulation| 0.2921 0.4691
Glazing 1.9949 4.4396
Production | Window
of Material| frame 5.1004 7.3632
the 500314 | 590314
others
Transportation 0.6216 0.6212
Execution 1.1760 1.1760
Total 68.2164 73.1060

Table 11 Results of simulation

Existing Green home
apartment
Annual Energy 10,325 Mcal 6,535 Mcal

consumption

CO2 emission

332.37 T-COz2| 157.82 T-CO2
for 40 years

AR o} RE & LCCO:z ¥ 230

Tono® 18 £& COz W&
T AT

& 525% AzAA

3.4 A/ iAol Mol CO: Bi&TF "It

A/ AN GANA L] COz W& FL o} FEES 3
AstE FAANA WEHE CO:4H, ANES #H7
A7A Ewtdted EHE CO9 do2 EY
g ok AR L AFHAT whBRR aE
HE COY ¥ Fdsldx 7139z, wrlaA
= 7189 FUMEE §3 vlastg oy 803 of
gE9 1Y F offEA LAt HI|EY 4
747} 36288 kg, 36,358kgo @ & o= glo] COz
HlEek Ar) AA FrEskA] EdTh sA/H TG Aol
A2l COz vl &2 Table 129 2o}

é

35 M MojmtAolMe CO. &2 Bl

ol E o] A Ao Fote] COr wiE e A=
Fig. 33} 2t} 84m’ 4% 80 ) ot o] LOCOz=
40068 T-COol oM, 28 L& 4234%7F L
231.02 T-CO7t vi&H et 2t dAd=E duey
¥ ES 80dd oluted nld AHTA A

Table 12 CO2 emission from Destruction stage

Existing Green home
Step apartment [T-CO2)
[T-CO2]
Demolition 0.0255 0.0255
Abandonment 0.0686 0.0688

450
| @ Destruction

| B Maintenance
{ M Construction i

400

350

300

250

€02 emission [Ton-C02]

Green Home

Existing apartment

Fig. 3 Comparison of LCCOz.
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