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ABSTRACT 1In this study existing buildings, house for living people was applied various Active and Passive elements. Based on a
plan using energy simulation and construction for 3 months and after that for 27 months the monitoring results, materials are estimated
and analyzed, zero-energy house possibility are diagnosed.

Since then, to take advantage of this thesis, it’s the purpose of this paper used for building effective zero-energy house..

Key words Zero Energy House(A] 2 o]l | 5}-9-2+), New Renewable Energy Active Factor(A1 A A of 1| 2] 4 €] B @ 2+), Photovoltaic
System(Ef] &F3352HA A A~ =), Solar Hot Water Heating System(El] ¥ & &5 A] 2 ¥]), Heat Pump Cooling & Heating
System(A] & ¥ 1Al A E)), Fuel Cell System(d & 72 x| A] 2~ H)

LME AHEAA 5 2015 1€1Y “AI71A viESH AA
1.1 g7 HiE ¥ =X H” Agsle] LAIAS ESAL HE RS el

TRt 57 S| HRF T 7oA Avlst=
o] AA9] 10.5% o= A 8= A= AL 9L
o, mEbA FrRRokl A= ofuA] et o] thefsHAl
A =R AL 1AL, oA Hit o] dgto g 7
&l wlgl ofuA] m7F A e AA 9 Aleld A

A% QSAE(C-SEED)APgEke] ofuix] % S

ez ofufA] dof 3l gk
782 Azt 7113t ASEol gt 21 A5 A%
2 3o] ofo] T2 5 WE 5 WA £ B9 20204071
A Ao A x| (Green Home) 10098 B2 25

oo AFEILIA AN ool 43 4 3
o =1 o D
9 Al Al AHo] {340 apE Sk e o 5 (S Aol A 5]

E3h, P 2016 @HE Al A FEof ojilsheka
D) PP 714 E-mail: sungeun kim@daewooenc.com g

Tel: +82-10-6642-4358  Fax: +82-2-2288-5489 WS AZoks sho] dea AL o ofURaE Q1SA]

2) AFukish Bkl ASE R Esh (EPC : Energy Performance Certificates) & 2|54 A
E-mail: swkwon@skku.edu AlBHA| 3tal, YE-S 2050Qd71A] 60~80% A7 T
Tel: +82-31-290-4765 Fax: +82-31-2907570

Copyright (©)2015 by the New & Renewable Energy
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



SRR YA A FAste] 2 By 9 A A5A
A Fe LaEA A AE g Sl yrkaL Qiek v
- 20257 Al ZoUA] WY o FSHF=AE 1 2020
di, HIFEAE 1 2025\ 5)5k0] 35S Al i1
ZAlo 7 91% L2 JW(LEED : Leadership in Energy
and Environmental Design) &AJ3} 5132 it} EU FE§H
7ZEB3} 2219] 3hilE| 71 Qlo] 2009 11 EUZFRO|ALS]
ot BU 3= A5E9] ovA] Asoll et A= 71178 oflA
20209 W] BE 415 FH- JE-8 Y-S ZEB(Zero
Energy Building) 3} & A’olgk= Y82 /1A ®|Hof 32
AP o) stk
SHANE 71E AlEls W eF o W WY 7HE
ZHAAL Qs Aol A] okl 7S Ee] obd ASdE
ojA AU AP A FAHow 53 AlZov A5t
-2 olofA AAARI W8-S A7 sh=tl= TAIZE Ak
ueba 2 Atollas FAAEY e 4l5o] ofd
7] ZAEollA] Afgto] AA| AaL Qe A AF FEof o
¥l Active @49} Passive Q45 A-85}10] A2 o4 X
S9AE AL AH ATS, A5 218 B
Ea Ao veroR Qojzl As Wk, Rl o
02 % o BEHOIIL AR AR oA 928

Zahy) o] 5ol Bajo] girk

1.2 519 He

B QT AR K] SR T St WAFE Active
Q49 Passive Q4 & Passive Q4= AZHA} 9 Al

ol chal Al ASIBH, Active R0 22 o] 13
Bli=g

T3F Active 84 F B I Al2H], BYE 59
A28, Ao s A, Q1R AR o) )
A4 dFoA AL 7hsst 7 ]% "H%ﬁi sklom, o
%) Aol ot

>L
Olt
3
é
o)
I-ﬂi
=
s
D)

S92 eigh BHAlo]
oA oY QAL B ol AR o] @

3 B Fe ol Ayt 29 skt

50 AlxdofAx|

webd PAR TRAEC] ARG APl B AT =
wake] Aol YL vl Hrle) Helw G,

1) LH ‘The Green o] Z-8% =M 7|<(tstdn| A4
A3, 201) oM = SHEAFHFANLH)7F A&A] 7
T AR HaAbe Aol ket AA[He R o ATl
‘The Green' ¥ 89| °ﬂ‘4zl Bs A E T 58
Qalf oAk, 2ehg, A

Ao A= s
oA A2 ¥ 33714, e - A & 774A], FHAE
7
]

& AT 5 S P

97}2], Z-IT 12714 52 Agat5om 71%7180] ohd
NEAEA BT ok 7E5e] A AFBolhe
ek gk

2) SF=d A= o1 ] 3}~ [Green Tomorrow] -5
A AP EAY S AT AAE ZIZH o U A A4, 2009)
AT H-AE 0] HA oz AHy]

Al F68712] 2eH-ofluAmL7]&] HFS B3t 9
HAA| 2S5 DAsHA Hol &9 ek 5 <l
= Mg AS5E H9sw eeldA| 7]%“?‘?}}
"]=+9] LEED Platinum 9152 &3I4t o482
AP EALO] A 2o AR~ ‘Green Tomorrow’ 78 2
Zero Energy House 7]8(A7F A ovA] $21&
‘0 = 1 oJAlO & 8A]), Passive 84(56%), A (44%),

‘Green Tomorrow =

F0716S By W ALY, F WA A4E, 4%
A Geh 2T A S, EAoRE BE A2

N5z Fastel /4 Yold miel ARTo] 12 of
X EaR0l ARG AT 450l o= 4
(E—Quest, ESP—r=2 13 -8)2 ALE3}9th= A o)
£790) 4 olrk. SPARE 7|5 7180] ofd AlE7lE 24 B
e 94 7|&EC) A AFoleis sA7} ok

3) 3L House®| AA Ay W H7HHHAM, 2006)
‘Eco—3L House' = TJA|E 5}-¢-29] 7l oA o =]
2ujEFe] BRE TAH O 326 /m’ aR 71 Aol
(Lo A= A 18] sRe-A7kA] L AL, 8L 3k-
AN E SR e Gof= ThtRt 7], A ARE
o] g3k Al HE O R IR, 7|2 07 AR 1



JIEHE

Z(low energy house)< 7| 2& @2 319k Zlo|t} 3L
SREA(TAE SReA) = BAFA o] Wkabgx] glo] ALt
o} 54ol| AT A7 &5 H=3it. olE s185H7]919
A AL WA 10W/m’ S 2384 oF =l o]
e ) Bl digF Hat P2 15kWh/yr. m
Arzolt}, webA 3L SHEA(TAIE SFeA) = Aukzo]
AEGFE) Bt oF 80% 454 =g Heorsk 4= 9t
HE7|ERE , T, o]y, g5
§]r7]/\]./:E“ ﬁﬁ_'%jxl & Agsielt, shANE 2t

4
P

TA=AS

4) ZeSH(Zero Energy Solar House)—119]] Z-8-% gjjoF
H+A G sfo|He T Ag] Al (3R 274, 2011)
Z QUL ZeSH-1(70%2] 9 Ha12 213l o xa}
e TN, ZeSH-TI(A7]oHA] 71A] 2233t F5-5}
9] 85% ol oUAE Adshe 83} FE7]s 41 9
Me B A7e(( Ay HFE7]s, Active—E U3 Ef
FE-AEs AR E87s), W d 98
QI AR sto| B TA|AE] V], BjFE+AIE Blo]H

E A2 e 34 9 24 (F7HE 20% ofstk= F
5] 85% o/Fe] olvA] A 2ol disf 71=star
olae] BHL ey T Alwa A W Al
§1] AEAS B3t slo| el A8 TS| A7E

o

7
2 2 gl

5) A& 7KL 18] B(ZCGH) AETeS Wbollu 2] 80%
oA o|AlSlEA HiEH 55% S HHE 2012

1290 7= GAre] s=radr e ddel Y =9
o A2 7 27 S dutseEia ] o] 20% =T 5
7¥etaA 10 We]ol] FAFR]47) o] Foj A= AE JHE
813l Qit} 83 JfHol| F157FER LAE o] glom =
7H31 84M2E AgFsto] F47EA] BRQ) | TR S E o
oh;].

HE7)e oA A AR O7 & A7 eR

AR, AFROIG, AFUAAE YU/} 127

o M2 ofl4X| ot

S GEAT NEL Ao, o]0 ofuix )]
% ol AR A BRsle] ARUA| ] 2 o]3ks)
ha B A2 pEo NS 13 & 7 B
714 714:0] 4 8wo] Qle}. AR ATk 17 F A
FEE AR Aol A 4 gl lgd Felojek vl
ofnl7h IAlet mUE e eAERY f|E AR 485t
A) kot chopst OfElE St hAIE RAE AE5HA
otk Aol A ot

ﬂH

2. HZoHx| 5t2A F= Al

2.1 BLHE Z2HE JiL

Fig. 1o]A B2 Ad} Zo] HUEE Z2AEL TE
2 RO (A7| % S B & 237 B2, 214,557m’,
637TAIHN) A+ Wioll T8t Z2AE(R7|®= s vt
2% I ES, 23, 716m” , 99M|tH Y 333%F == = 189m’”
Typeoll A== 3Uct.

Fig. 1. Plans of monitoring project

2.2 BUEY Z2HE HZOUX| 5
Fig. 2014 B 3} Zo] MUl ZRaE A2 o
| shos AL TA el By, e AN
S2 Folols 712 AARE thul 40% oIS HA ARg
b, Active 841 ehel wd A2, ejobed A
A% Y A28, ARAA AL o] g5to] o

UAIE Aikseto] A2 ofuA] sk - ske g ol

QA 24 M

N

ol o

>

2.3 ZL|EE m2HE EX

SUEY ZRAE] EAL AEAR| ofe} 7154

2015. 3 Vol.11, No.1 51



Conditioning

40%

v

S— Conditioning

Heating
Hot Water

Hot Water

Home Appliances
— Lighting
Cooking Cooking

Home Appliances

Lighting

Existing design
(sufficient the legal conditions)

Passive elements apply

fuel cell system

fuel cell system Conditioning

Heating

Hot Water

e =
Home Appliances ==
Lighting
Cooking

Energy Production Energy consumption

Solar Hot Water
Heating System

Photovoltaic System

Geothermal System

Fig. 2. Concept of Zero Energy House

ol A2 o) sH92 Heelen
of B0l Fa THEol B
o] oz} ARl AA) AL G A% o] 3 70714
207148 H8art

ESE AR A] Active 24291
BE 95 AL, AE bl A2, AmdA] AL
Agsto] Aol A, &%, Y, =, FHAE
= oUA &H7 A=t s AlgE o] Sl o]
o},
DUEY Z2AE QAT7]4= Active 84 57HA],
Monitoring 84 27}4], Passive 84> 637}4] & 707}A]
Q7167 4] 9ok

eheFg A A2,

[e]
= O

A ol o
il

[e]

2.4 DL Z2HE o|L{X| AlS|0lM
Table 1-& TUEE Z2AEQ] gz AAZF U AR &
FA] A% AAIGES YERd ot

2.4.1 44t ofAX]

D) EjRE Tl Al2H)
ARG 5. 2kw (B PR EE 200 Wp X 26 set),

52 AxHAolAx|
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Energy Production and consumption

(kwh)
Divisi Monitoring Monitoring
N project Design | project actual .
value value ratio
kwh % kwh %
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System Notel
lar Hot W
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System
Energy -
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& Heating System | 8454\, o0 115 468 | 63.9% | 1479

and fuel cell Note2
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SUBTOTAL 20,891 |100,0% | 19,711 |100,0% | 94%

Lighting Fixtures | 2,007 | 11.8% | 1,921| 13.4% | 92%
Outlet facilities | 2,796 | 15.8% | 2,553 | 17.8% | 91%

Heating and
Energy  |cooling/Hot Water | =~ _ | 22.3%| 6,707 | 46.7% | 170%

. . Note3
consumption |Heating System
etc, 5.878 50.1%| 3,189 | 22.2%| 36%
Noted
SUBTOTAL 17,720 |100,0% | 14,370 [100,0% | 81%
The amount of energy 3171 5,341 165%
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Table 2. Energy simulation input parameters

Table 5. Configuration of energy consumption in the domestic
residential buildings

; Electric Hot . .
Heating Appliances Water Cooking Lighting
59% 14% 12% 11% 15%
© &) @ ® ®

Existing
Division designs Monitoring | poark
(Legislation | Project designs
meets Level)
wall 0,437 0.108
9lu] B roof 0.276 0.087
(72, Windows
2.
W/m’k) and Doors 2.700 0.796
front door 3.000 0.580
Infiltration Amount 0.2 times / hr | 0.1 times / hr
. Summer (26 degrees),
Room conditions winter (20 degrees)
. DOE—2 Residential building
Operating schedule operating schedules applicable

=

[l

2] 7|=K(Infiltration Amount)-& 7E<]T]

S} A HelE 3719

e Flo] AFEA| ok

Table 3. Annual load compared to forecast

Existing designs Monitoring
Division (Legislation meets Project Remark
Level) designs
Cooling load 7,539 2,208
Heating load 9,427 @ 3,108
Total 16,966 5,316 68.7%

Table 4. Inferred annual energy consumption of the building

Monitoring Project
designs
Existing Reflect
Division designs reductions Remark
(Legislation | utilizing
meets Level) | Initially geothermal
heating and
cooling
[7,539/3 = 2,513 ]
s Refrigerator
Cooling 2,513 736 581 coefficient of
performance : 3,0
[9,427/0.8 = 11,748 ]
Heating 11,748 3,885 97N [3'.108/0'8 : 3'88? ]
Boiler efficiency :
80%
Hot Water 2,397 2,397 2,397 OXx @/ Q)
Home 2,796 2,796 9,796 DX ®/©)
Appliances
Cooking 2,197 2,197 2,197 Ox(®/Q)
DOx®/@) *x0.3
Lighting 2,996 2,097 2,097 30% savings from
LED lighting
Fuel Cell LNG 6,681
Consumption
Total 24,647 14,108 17,720
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Fig. 3. Real—time Energy Monitoring system
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Table 6. A comparative table of energy production and
consumption [Actual value]

Energy Production and consumption

(Kwh)
Division Monitoring  f Monitoring
project Design | project actual |
value value ratio

kWh % kWh %

Photovoltaic System | 6,833 | 32.7% | 2,671 | 13.6% | 39%

Solar Hot Water

5,604 | 26.8% | 4,572 | 23.2% | 82%
Energy System

Prgduc Heat Pump Cooling
tion & Heating System | 8,454 | 40.5% |12,468 | 63.3% |147%
and fuel cell system,

SUBTOTAL 20,891 100.0% | 19,711 | 100,0% | 94%

Lighting Fixtures | 2,097 | 11.8% | 1,921 | 13.4% | 92%

Outlet facilities 2,796 | 15.8% | 2,553 | 17.8% | 91%

Energy Heating and
consum | cooling/Hot Water | 3,949 | 22.3% | 6,707 | 46.7% |170%
ption Heating System

etc, 8,878 | 50.1% | 3,189 | 22.2% | 36%

SUBTOTAL 17,720 | 100.0% | 14,370 | 100.0% | 81%

The amount of energy

(Production — consumption) 3,171 5,341 168%

Table 7. An analysis table of yearly energy production and
consumption

2010 2011 2012 Production/
Total .
Division year year year [D=A+ Average | consumption
(10~12) | (01~12) | (01~12) BtC] [E=D/27]| (1 year)
[A] (B] [l [F=E"12]
Photovoltaic | 4 1o | o gss | 9197 | 6,010 | 223 9,671
System
Solar Hot
Water 1,360 | 4,678 | 4,249 |10,287 | 381 4,572
System
Energy
Produc Heathlmp
tion Coohng&
Heating
System and 4,904 | 12,970 | 10,178 | 28,052 | 1,039 12,468
fuel cell
system

SUBTOTAL | 7.279 | 20,516 | 16,554 |44,349| 1,643 19,711

Lighting

e | 618 | 1915 | 1789 | 432 160 1,921
Outlet 696 | 2.294 | 2754 | 5744 | 213 2,553
facilities

Energy | Heating and

consu | cooling/Hot

mption|  Water | 2,949 | 7.301 | 4841 |15001| 559 6,707
Heating
System
ete, 236 3,319 | 3,620 | 7,175 266 3,189

SUBTOTAL | 4,499 | 14,829 | 13,004 |32,332 | 1,197 14,370

The amount of energy
(Production — 2,780 | 5,687 | 3550 | 12,017 | 445 5,341
consumption)
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Table 8. System—specific LCC profiles

o Period Cost
Division Contents L Remark
(years) | (million)
Geoth 1
otherma 10 100 Repair
Geothermal | Heat Pumps
Heating Heat
and Cooling | exchanger 4 100 Equipment and
Systems tube piping cleaning
cleaning
Solar Hot !
solar
Water 15 300
collector
System
Real—time
energy Server Treatment in the
e 3 100
monitoring | (24 hours) event of
system
H
ome Server Treatment in the
network 3 100
(24 hours) event of
system
12 years: 90%,
Ph Itai 2 %
otovoltaic %5 1,500 5 years 80%
Solar Power | modules performance
System warranty
Designed f id
Battery 3 3,800 esigned Tor gn
connected
SMPS 4 60 Treatment in the
LED event of
lighting Converter 4 150 Treatment in the
for dimming event of
Hybrid
ot 200Ah nickel
security Battery 4 80 .
. cadmium
lights
Automatic
valves and 7 400
Automatic sensors
Control Require the
DDC 10 1,000 localization of the
product
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check list
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