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Abstract

In response to the rapid climate change, in order to save energy in the field of buildings, the
country is planning not only zero energy buildings but also zero energy cities. In the Urban
Development Project, the Energy Use Plan Report is prepared and submitted by predicting the
amount of energy demand at the planning stage. However, due to the activation of zero-energy
buildings and the increase in the supply of new and renewable energy facilities, the energy
consumption behavior of buildings in the city is changing from the previous ones. In this study,
to estimate urban energy demand of Zero Energy City, building energy demand forecasts based
on “Passive plans for use of energy based primary energy consumption”, “Actual building
energy usage data from Korea Appraisal Board” and “data from Certification of Building
Energy Efficiency Rating” as well as demand forecast according to existing “Consultation about
Energy Use Plan Code” were calculated and then applied to Multifunctional Administrative
City 5-1 zone to compare urban total energy demand forecasts.
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Table 1 Building-to-land ratio and floor area ratio according to land use

Land Use Building—'to- Floor'area Land Use Building-’to— Floor.area
land ratio ratio land ratio ratio
Indepefldent Detached houses 39% 100% Parking lots - -
housing
o Low-density 21% 150% Squares - -
Multl-.umt Medium-density 21% 170% Vacant public land - -
housing
High-density 17% 250% Religious facilities - -
Comme.rc1al Comme.rc1al and 56% 400% Gas station i i
and Business Business
Public buildings 48% 200% N Substation - -
Schools 48% 200% stlrrlicti-re Sewage systems - -
Kindergartens 48% 200% Wasft:cg:[?::lent - -
Public,
cultural and  Cultural facilities 48% 200% Detention ponds - -
athletic i istributi
et Genera.l 'n?edlcal 4%% 200% Dlstrlbut{ng i i
facilities facilities reservoir
Athletic facilities 48% 200% Smart Center 48% 200%
Welfare facilities 48% 200% .
Research facilities 48% 200%

Reserved land - -
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Table 2 Plans for use of energy based primary energy consumption according to land use

Primary energy consumption Primary energy consumption
(kWh/m*-a) (kWh/m®-a)
Land Use Elootri. Disir Land Use g
Feul ot District p ol Feul —oom DSt o
city heating city  heating
Independent - Detached )5 oy 0 ygg3 Kindergartens  13.6 3386 229  375.1
housing houses
Low= 06 1745 1332 3254 Cultural 36 5677 365  607.8
density facilities
Public,
Multi-unit  Medium- cultural Oenerl
. . 176 1745 1332 3254 medical 250 743.1 2954 1063.6
housing density and s
. facilities
i athletic )
High- 06 1145 1332 3254 facilities  Athletic 35 3170 414 3619
density facilities
Commercial Commercial Welfar
and and 13.1 8572 549 9222 e”a.e 3.6 567.6  36.9 608.2
. . facilities
Business  Business
Public,  Public g4 4551 358 4962 Smart Center 131 8542 549 9222
cultural and  buildings Infra-
athletic structure
Schools  13.6 3386 229 375.1 Research 3 0 0538 438 11012
facilities facilities
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Table 3 Passive plans for use of energy based primary energy consumption according to land use

Primary energy consumption Primary energy consumption
(kWh/m*-a) (kWh/m?-a)
Land Use e ——— Land Use g
Feul oo DI ) Feul oo DSICp)
city heating city  heating
Independent - Detached ., ¢ )5 300 Kindergartens  13.6 2170 19.1 2497
housing houses
Low 176 855 455 1487 Cultural =5 041 170 2447
density facilities
Public,
Multi-unit  Medium- cultural General
. . 17.6 855 455 1487 medical 25.0 2504 82 357.6
housing density and i
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athletic
High- 176 855 455 14y [facilitles  Athletic oy oy 04 20 21939
density facilities
Commercial Commercial Welfare

and and 13.1 183.3 225 2189 e 3.6 224.1 229  250.6
. . facilities
Business  Business

Public, ~ Public

. 53 2040 219 2313 Smart Center 3.6  411.7 229 4382
cultural ~ buildings Infra-
and athletic structure Research
facilities ~ Schools 13.6 217.0 191 249.7 facilities 3.6 4117 229 4382
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Table 4 Korea Appraisal Board data based primary energy consumption according to land use
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Primary energy consumption

Primary energy consumption

(kWh/m*-a) (kWh/m?-a)
Land Use Electri. Distri Land Use Eleciri. Disri
Feul oot DIStiCt ) Feul et DIstet o
city heating city  heating
Independent - Detached g\ 505 1 3065 Kindergartens 580 2812 3.6 3427
housing houses
LOVY- 659 1389 144 219.2 Cu.ltiufal 42.2 246.5 43 293.0
density facilities
Public,
Multi-unit  Medium cultural General
. . 659 1389 144 219.2 medical 158.5 502.2 5.0 655.7
housing density and i
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) athletic )
High- o9 1380 144 2192 faciliies  Athletic g o es 47 3mn
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Commercial Commercial Welfare
and and 909 6594 13.1 763.5 s 58.0 281.2 3.6 342.7
) ) facilities
Business  Business
Public, — Public o0 o504 131 7635 Smart Center 427 2052 19 2498
cultural and buildings Infra-
athletic structure
Schools 427 2052 19 2498 Research 509 6504 131 7635
facilities facilities
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Table 5 Certification of Building Energy Efficiency Rating based primary energy consumption according to Land Use

Primary energy consumption Primary energy consumption
(kWh/m*-a) (kWh/m?-a)
Land Use Electri. Distri Land Use Electri. Disri
Feul e.Ctrl- ‘St?‘“ Total Feul gctrl- ‘Stf‘“ Total
city heating city  heating
Independent - Detached ¢ 55 640 140.0 Kindergartens 124 752 740 1616
housing houses
Low="" 160 600 640 1400 Cultwral =5 3 1044 853 2130
density facilities
Public,
Multi-unit  Medium cultural General
. . 160 600 64.0 140.0 medical 250 743.1 2954 1063.6
housing density and i
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) athletic )
High- 00 600 640 1400 facilies — Atltic g, 0 g3 05
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Commercial Commercial Welfare
and and 119 1943 66.5 2727 33 1244 853 213.0
) ) facilities
Business  Business
Public Public
> o 119 1943 665 272.7 Smart Center 11.9 1943  66.5 2727
cultural and  buildings Infra-
athletic structure
. Schools 124 752 740 1616 Research )4 752 740 1616
facilities facilities
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Table 6 Primary energy requirements comparison according to land use

Primary energy consumption Primary energy consumption
(GWh/a) (GWh/a)

Land Use Plans for Korea  Certifi- Land Use Plans for Korea  Certifi-
use of Passive Appraisal cation of use of Passive Appraisal cation of
energy Board data BEER energy Board data BEER

I h Itural
ndependent Detached 305 4 1470 671 Culural =07 43 52 38
housing houses facilities
Low- Public,  General
. 102.7 469 69.2 442  cultural  medical 879 296 55.0 17.0
density e
and facilities
Multi-unit ;
ium- athletic i
housing e gm0 400 so0 377 1SHE - Athletie g g4 79 47
density facilities  facilities
High- 363 166 245 156 Welfare 355 145 198 6ls
density facilities
Commercial Commerci Smart
and aland 2566 60.9 2125 75.9 176.7  84.0 479 52.3
. . Infra- Center
Business ~ Business
Publi structure R h
ic esearc
Public, 1y dings 19.9 9.3 30.6 10.9 facilities 63.0 25.1 43.7 9.3
cultural' Schools 483 322 322 20.8 City building Total  1076.4 479.3 758.8 422.7
and athletic

facilities Kindergart National Energy

. . isti B 292 lati 15.1
ens Statistics Yearbook ased on 29,293 population 515

TG AR o] 1| Akg o] ohd Q1T 191 AR ) AFE L AT, oIS AR 25
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Table 7 Sejong zone 5-1’s yearly solar production

Land Use Installable ~ Annual power Land Use Installable Annual power
capacity (MW) output (GWh/a) capacity (MW) output (GWh/a)
Independent  Detached 15.0 55.9 Kindergartens 02 0.9
housing houses
Low-density 3.5 132 Cultural 0.3 13
Public, facilities
Multi-unit cultural General
. Medium-density 2.7 9.9 and medical 1.1 5.9
housing . e
athletic facilities
) ) facilities Athletic
High-density 0.6 2.3 facilities 1.6 1.6
Comme‘rmal Comme‘rmal and 31 116 We?l'fa_re 04 4l
and Business Business facilities
Public, b plic buildings 0.8 29 Smart Center 37 13.7
cultural and Infra-
athletic structure
e Schools 25 92 Research 11 4.1
facilities facilities
Zone 5-1 City-wide 36.6 136.8
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Table 8 Changes in energy independence rate according to energy consumption estimation

Primary energy consumption Primary energy consumption
(GWh/a) (GWh/a)
K .
Land Use Plans for Kore.a Certifi Land Use Plans for O Certifi
. Appraisal . . Appraisal .
use of Passive Board cation of use of Passive Board cation of
energy data BEER energy data BEER
Detach .
Independent o 04% 89.6% 380%  $3.3% Kindergartens 19.1% 28.7% 20.9%  44.4%
housing houses
- ltural
Low= o 28.1% 19.1%  29.9% Cultural = eor 203%  245%  33.7%
density facilities
Public,
Multi-unit  Medi cultural S0
R I 30, 24.8%  16.8%  26.4% medical  67% 20.0% 10.8% 34.9%
housing density and e
. facilities
) athletic )
High- ooy 1379%  93% 1459 facilities  ADIUC 00 3300 20806 34.9%
density facilities
Commercial Commercial
Welfare
and and 45% 19.1% 5.5% 153% 11.8% 28.6% 209%  6.7%
) ) facilities
Business  Business
Public, P.Ub.hc 14.4% 31.0% 94%  26.3% Smart Center 7.8% 164% 28.7%  26.3%
cultural and  buildings Infra-
athletic structure
o Schools  19.1% 28.7% 287%  44.4% Research ¢ sor  164% 94%  44.4%
facilities facilities
Zone 5-1 City-wide energy independence 12.7% 28.5% 18.0% 32.4%
5. 28
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(2) 7Vg A2 A5l AsE WA gEsw S telE(+53 oV 71Hhe] = 2.415(422.7 GWh/yr)
< AR EAAE 718 = 85(515.1 GWh/yn) €] F 82.1%= U EAAET} 71E A=52 tVS

} Zhe Aetetd A= & e Al

(3) 7 50012 W] whet A o] Blofdulel ofgk AUE-L AUAAFEATIA L] HS 12.7%, THA R
iMMXW%ﬁl@,H?J 739-28.5%, T HlolEle] A9 18.0%, YA GRS F dolee] A%
3. 4% W7} 71T}
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% 5 A AA7} AR A8 B A2 el AA52 0] BEMS HoleE Higke 2 Al Apgatols %
= 715 A BAASRANA & B FEE U740 oEo] 7158 A Aol

o] =2 AT AT MOTIE) 9} ol 2]7 1787 FAKETEP) ] Al¢he ot =a={3)5(No.KETEP
20162010104270).
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