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A Study on Improvement and Effect of Carbon Point Program for
Residential Buildings in Daegu
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Abstract

The amount of energy consumption in the buildings is approximately 20% of domestic energy consumption. The
Carbon Point Program have been published on reduction of greenhouse gas emission in buildings under the paradigm of
‘Low Carbon Green Growth’. This study focuses on the effect of ‘Carbon Point Program’ for residential buildings in
Daegu. The amount of electricity and waterwork consumption and information of households were investigated to analyse
the effect of carbon point program. The samples are situated in Deagu and are apartment in Bukgu and Suseonggu. The
CO, emission is analysed by factors of energy resource and household organization between before participating and
after participating in Carbon Point Program. The participation type has a difference of voluntary participation in
Suseonggu and passive participation in Bukgu. Based on this investigation, average amount of CO, emission was reduced
from voluntary participation households but all of them did not. To promote the effect of Carbon Point Program, this
study proposes that needing the plans to raise will and activity of reducing carbon and to help participation which have
disadvantage against achieving reduction.

Keywords : Greenhouse Gas, Carbon Point Program, Residential Building, Energy Consumption

T 2 0] 1 2A7EE, BRIRIEA, F7 A5, oyA 21

LM B IME 2008300 Aeth GG olThe S7HIE wH e
ohelo] WREHZ A7 A5 kFo] o] el o
1. 272 =5 FolAIL gtk
A AAE Z1Fiskehe slEne) SollM 24d7ks 27N wjES Fol7] fleliMe oA Awle] Aok
AEE A% FAAH 27 olFoAAL A 247k 3 SR ARl Hig SERE Fqrhe Aol F
Asoldhe A IS Fol Jlgusgetolghe el 8 el A Hfrad AA 49, oAl s
= olEouiRlen 2 We-E 2020d7M4] BT =7kl SER 97%, 24Tk wiEEe] AAl 1292 SRS
T 54 SRR 2A7IAE Fojok dvke Aotk YR R w2 AAolh)
e dF =7HE THLE 2ATIE A4S o] = TR =7 mReEERE Sl AAA 24
gol o] FojAL ot trkeE 201395 E =k o] Vi wEE FAlske Sl ARG E 271 v
3l =Eolzk

o|Bvlel Soizt Aolzke Aol o Atk Y 28 UEeEs frala Ak dTAE TR &
A

47k e RS A% RAE EA okglel Bl

O NN =TT ake ARELT AE Als) s M=o

ABAGEAA), AR A% - R AR SA7lE ASERFL G AR QdREades
#:g 3 Q LAA ), AT L A% 2w, TS &l 7]5stel] tiHlstal Sl

g3, AR 1% - ERSEE ug, FAL 2007 YA F 2AF SAlO] WER =y o] 4kste

****?G"% AN S r/xr—:-l;d; JEAY By FZEHRX =
AL, ATEH s RAIIRAE T T 2 3 mage 998, 288, T8, A 3E8S
Corresponding Author: Gyu-Yeob Jeon, Dept. of Architecture, 2 2Esle] Asla g, A%E BRI U]
KL 1l R s AL L1

Jeju. Natl. Univ., 102 Jeju-deahak-no, Jeju-si, Jeju-do, Korea vy
E-mail: hi.gyuyeob@jejunu.ac.kr )7} Qﬂk 20%= X]'Z]S}T: A= H'E}Url 9‘)\1:]'-2) ol=

o] =& 201089 AR @S |eF)] APz Sh=tA1A)

o] A& ol e A (NRF-2010-0029455). .

17 FadE ATIm ) ) 1) A1 417341 %(2008). =71l A%] 712743 (3F) (2008~2030). 18.
o] =EL 20109 % S=FA5t3]o] FA S RS|o] W3k =  2) Korea Energy Economics Institute (2009). 2008 Energy
TS T4 - Bekg A9l Consumtion Survey. Ministry of Knowledge Economy, 84.

-11 -



<

i\

o 30 mo (o
Mo 0 o>

=
i
o
i)
oy
A,
r
o,
ofr
s
oot
ox
)
Y
i
e
o
2

Mo O lo
rz
X
03“:
2
_E
A
b1

e n:E
ﬁ
ro,
L
v
I
;
ol
=
j
ol
lo
~
>

it o
N
=
m
r1r

Rl

7}¢

=

P98 % QA BaeEAs) 2

22 Yol ALl AoplEos £
7

-
7

EE
r}i
HN'
LN
o =
= kx:i rlo
ol rle ot X 2 o

= %J_io Exﬂcc‘ﬂ WOP@ Ak

ro

g JN
&)

fr 2 n

i)
il
o
el
2 My
=
ey f
%0,
rr
B
4r o
2o
_o‘L
H
[o]
1
_\ﬂ —|—'
=
ol

+
AAE oz oyx] AREES ARSI S5

] e
A Ol*@}E‘r* HjE %o g shalsle] BAFCEA)
Zte] A - Wi} 2 HiEEe] vlw 2 BN, AN
A Aﬂlﬂ%~4 ol 93 BAEAEA S 7S 5
sith AR, vn 2 BN T &R BARYAEA

F% r
o=
5
2
=
o

o] A ES AXske A=

2
-
N
)

Investization of Greenhouse Gas Program

18

Selection of Greenhouse Gas Program for
Building in Daezu

|

Section and Investizgation of Hosehold in
Greenhouse Gas Program

|

Investigation of Use of Electricity and Water
Supply for Hosehold

ﬁ

Ewvaluation of CO; Point Program Effect

C

Suggestion of Supplement Direction for Program
Improve ment

|

Conclusion

Figure 1. Research Flow

=T =

Il. 247t~ uiE EZHE flet ==289| &
Z20

121 A~ BiE =S st
F) ks BEE 9
Hlom A4 AYESe] F :
2008\ = doA wE 7siS FEAE,
1.:/\11/\41},,4 )3)0] =R 57HL:]74]§4(2009N2013)’ =9
o] AlfE2 EaoliAstel ovA aeS A%
hﬂﬂl e 78 lﬂﬁoi HiL At
Az =49 - & A7 Aol MY
Welt), ol FFRe Halee Ba duiA A
g o3z A4 FY3 el FEsuATE
A2 HelFL Zoltt.
A2} oA 71EA 8 (2008~2030) A= Leke] o]
Az} gsp el =)s}, el x A AEs), JuX

lo

A3 BAAE S &3 PLELS 4t Ak 10
FHAR AN 7| FHE S SHAES ¥ H”* 7]

TS wol B, XIS T Auk
79 130899 Se Y FEox 49, F0

§] 1_“;':] /\q‘: 0]
2 50d AL 20208744 AA T, 2050Lﬂ77}?<1 AA
sl =a g=om 9], /15Msl 2 ouR A, A4
A58 A=, 40 A A 71919738 5o U
g Sl

o
o [
i)
<]
3
A
S
i

2. THA| 24Dt HiE EZE 28t =203

A= 2010900 T3l 7] s 71 EA1E
g AxPE AAE S FHEATY 2 AgdA = dF

Al7F 202080l ZHSEfoF & 2A7FE wiE HRFH 2
EXFS 8] A AFEAEEC] B4 Aot

A1 S A 7d7H2000~2007) o] AFS e vl EEF
< 20000 14,780 t-CO,/yre 2 74 Wekom 2001
16,4158-CO,/yro 2 7P =& Ao & ettt 2002
o]FR 15,700:1t-CO,/yré] F<FoE UERt 8d F
Hi 15,8184 t-CO,/yre] olitsietirt vjlEd Zo=
AA= A A

ol g EH?—AH olxbelekh HiEHS EUiZ Ul
7} 20208 71A] ZHEslor & H3EA|
HiE S OiY] 5%E AEsE
EF e 200599 15,9008t-CO/yrol A 5% 5=
15,1008 t-CO,/yr7HA] ZH5E|ofof al= Aol FhEx| ook
g g 795%t-CO,/yre]th.

A= 2010 tfF A 71 SRSt S 7] EA1 8
2 AP APAE S FEl 2020%}11 ol AkslehA
ASEZEFS GA7] d8) AT A Z2IRS AA
Atk AFAE T2 OHLM 2, 55 g
A

oL 2

N

A



A5 A% BREAEA L] F3h 2 AAYG) B AT 13

30 1o fo A Ao
Py &
o,
>
o
(.

B
i)

o
oL
it
o
il
r,

i3
5 ¢

16,000 .

15000 o
14,000
13,00

12,000

11,000

10000

2000 2001 2002 2008 2004 2005 2006 2007 2020
Year

Figure 2. Prediction of CO, Emission in Daegu®
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Table 1. Amount of Household Participating in Carbon Point
Program in Daegu® (Unit: household)

Total Jung- Dong- Seo- Nam- Buk- SuseongDalseo- Dalseong-
g
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Table 2. Outline of Investigation

Type A Apartment B Apartment
Location Suseong-gu in Daegu Buk-gu in Daegu
Total Size of Household 689 households 1,882 households
Participation rate in ~ Approximately 50% of All
Carbon Point Program total households
Date of Carbon December. 2008 March. 2010

Point Program

Requestion of Superintendent’s

Participation Type

Household offices requestion
Size of Household Total 7‘6. hogseholds Total 66 h(?useholds
(participation 40, (perception 34,

for Investigation

non-participation 36) non-perception 32)

Table 3. Outline of Apartment

Type A Apartment B Apartment
Total Floor 22 15
Placement South-West South-West
Floor Area 119 39
. . Coolin Unit Cooling/ Unit Cooling/
Heating, COOI“’% & Electricity Electricity
Method and Main Unit Cooling Central Heating
Enerey Source . nit Coolin entral Heatin;
& Heating City Gas Bunker Fuel Oil
Table 4. Outline of Household®
A Apartment B Apartment
Type participation participation recognition recognition
n (%) n (%)
Spersons' 3 (7.9) 2(5.6) - -
3 2
Generation Spersonsﬂ 2(5.3) 3(8.3) - -
4persons’ 3 (7.9) 2 (5.6) - -
Spersons* 3 (7.9) 1(2.8) - -
2 5
Generation 4persons’ 14 (36.8) 14 (38.9) 5(16.7) 2 (6.3)
3persons® 10(26.3) 9(25.0) 13(43.3) 11 (34.4)
1 2persons’  5(132) 5(13.9) 11(36.7) 13(40.6)
Generation Iperson® - - 5(16.7) 6 (18.8)
Total 40 36 34 32
Size of person per
1 household 37 37 29 23
lower level 11(27.5) 9(25.0) 13(38.2) 18(56.3)
Level? middle level 16 (40.0) 17 (47.2) 16(47.1) 10(31.3)
eve
higher level 13 (32.5) 10(27.8) 5(14.7) 4(12.5)
Total 40 36 34 32
5) 1. FEQ)+FE )+ (1)
2. FE(HF2+AQ)
3 FEDHFQAA(D
4. BRQ)+AA3)
5. 52+ (2)
6. F-H-Q)+ARA(1)
7. 55(Q2)
8. 191 7H
9. oB}E F39] RS AF S 55 olsh, FF S 6~14%, AT

15-20% ol 3= 753tk
Kim, C. (2009). Analysis of microclimate in apartment
complex by age. Proceeding of Autumn Annual Conference of
KHA, 2009, 104-108.
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Figure 3. Energy Consumption of A Apartment
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Table 5. Relative Value of CO, Emission

A Apartment B Apartment

Type Participation Non-Participation Recognition Non-Recognition
2008 2009 2010 2008 2009 2010 2008 2009 2010 2008 2009 2010
Heating 1 1.05 1.15 1 1.21 1.30 1 146 221 1 1.02 1.27
Cooling 1 0.70 1.36 1 0.92 1.07 1 0.88 1.48 1 0.62 1.31

Electricity .

Light & etc. 1 095 096 1 1.00 1.06 1 0.95 0.89 1 0.96 1.00
@ Sub-total 1 095 098 1 1.00 1.06 1 0.96 1.01 1 0.94 1.03
E Winter 1 0.91 0.89 1 092 097 1 0.99 1.05 1 0.97 1.01
Summer 1 096  0.88 1 0.81 1.36 1 0.95 0.91 1 092  0.99
Water Intermediate season 1 074 229 1 138 046 1 1.37 1.31 1 1.85 1.83
Sub-total 1 092 097 1 098  0.98 1 1.00 1.01 1 1.00 1.05
Total 1 096  0.96 1 0.99 1.01 1 0.96 1.04 1 0.94 1.03

5 persons' 1 0.98 1.01 1 0.98 1.03 - - - - - -

3 5 persons’ 1 0.98 1.01 1 0.99 1.03 - - - - - -

generation 4 persons® 1 0.98 1.00 1 0.97 0.99 - - - - - -

sub-total 1 0.98 1.01 1 0.98 1.02 - - - - - -

= 5 persons* 1 098  1.00 1 098  1.01 - - - - - -
-5’5’ 2 4 persons’ 1 0.97 0.96 1 0.96 1.00 1 0.97 1.01 1 0.97 1.00
z generation 3 persons® 1 095 092 1 0.92 1.03 1 0.99 1.01 1 0.99 1.01
sub-total 1 097 097 1 0.95 1.01 1 0.98 1.01 1 0.98 1.01
2 persons’ 1 087  0.85 1 0.92 1.04 1 0.93 1.02 1 093  0.99
geneiation 1 persons® - - - - - - 1 0.87 107 1 0.88  1.00
sub-total 1 087  0.85 1 0.92 1.04 1 0.90 1.05 1 090  0.99
Total 1 096  0.96 1 0.99 1.01 1 0.96 1.04 1 0.94 1.03
3 Lower floor 1.00 098 1.01 1.00  0.97 1.12 1.00 093 1.04 1.00  0.87 1.03
é Middle floor 1.00 094  0.97 1.00 097  0.99 1.00 095 1.03 1.00 1.03 1.00

Upper floor .00 096  0.96 1.00  0.95 1.98 - - - - - -
Total 1 096  0.96 1 0.99 1.01 1 0.96 1.04 1 0.94 1.03

Note. CO, emission value in 2009 and 2010 is relative value against CO, emission in 2008.
B Apartment took part in Carbon Point Program from cooling period in 2010.

o'/

=—ir— Participation =—#==Non-participation

2 L L

2008 2009 2010

Figure 6. City Gas Consumption of A Apartment
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Table 6. Comparison of CO, Emission by Using Electricity in

August (Unit: kg-CO,/m?)
Year 2008 2009 2010
Mean Temperature in August 26.7 25.5 28.7
Participation in 0.387
A Apartment 0274 0.09 (July: 0.161)
= Non-Participation in 0.375
£ A Apartment 0.630 0-125 (July: 0.174)
2]
3 Recognition in 0.661
=}
T B Apartment 0.341 0475 (July: 0.528)
Non-Recognition in 0.759
B Apartment 0.332 0.229 (July: 0.635)
W W, 7171 3 2e X AA Aoy A] At
82 At AcHES] FojAle] A-ewt H®AEIEA =
NS Fa) AETo] Zole Ao Vet WS 3

oA el A = Wikt Whg el o dRaat u
BRARl odSkAIRE, 21 3 77188 AR FEellM A
a7 A YER, ol AAAY AR daR
olojfitt. AckuECA g ARge] 742 8 4.8%,
W-E 4.1%, 7171 32 28 o] 91.1%E HERsiT
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% <Table 4>4] UERH A28 9] {34, Aot
StES] 79 1AL 121 7H7, BolsEe] 79 34
i (fR) 7ok 24Tl (dHAR) 591 7hre] AL AN
oA EFFEA] STt AoFItE FrofA|tie] A9 5912
2 FAE A= 2, 3AHHEAL) 7HEl AT 2009 ol
FdsHAl olakstera wAo] ZHAEIAIRE, 2010 = &
2XQEA o oA el 20083 Xt} F71EFA T 49
7V 749 2, AN E HAEIEAE Fo
o] %ol o]itslekA WAJo] THASA = FUAIRE, FAaE
391 7HEohs Adth 53] AT (bAR) 291 7Rl
= olitslga wjEFo]l A&HoR AN, Th
o] 71§ AA yERgTh At dER) 291 7] A
Hil ol 2 FAE T 80%7)F BHo] R} v 2
I

]

o
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dthe] 739 3MITH () 491 7oA Rt o] Akaleks ul
o] 201007H4] 74k 2102 yelytt. 2y v
E Ad7AAE 201080 BHA] F7tele o w
HATt. ¥ FAA 291 7hrollA] shdo] FE7Ee]
52 60%E FoJAthol Hvla] @Al vrepstt),

BolotES] 74 ShA] At A3} do] BAXIEA
of tigh AR At} BRI AR R 5 e, v
AA AL A 291 7HFE ALt BE Al (i)l A
2008 thH] 200904 o]AFsterA Wi Eo] FHAsk AL
20109= oA F7FekaATh.
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