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ABSTRACT

KEYW ORD

Purpose: In this study, we evaluate the annual energy performance of the detached house which was designed with
the aim of zero energy. Method: The experimental house which was constructed in Gonju Chungnam in 2013, is the
single family detached house of light weight wood frame with 100m’ of heating area. Thermal transmittance of roof (by
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ISO 10211) and building external walls are designed as 0.10W/m’K and 0.14W/m’ respectively and low-¢ coating Energy Independence Rate
vacuum window glazing with PVC frame was installed. Also grid connected PV system and natural-circulation solar ~ Energy Zero House

water heater was applied and 6kWp capacity of photovoltaic module was installed in pitched roof and 5m' of solar ~ Energy Consumption Unit
collector in vertical wall facing the south. We analyzed the 2014 annual data of the detached house in which residents

were actually living, measured though web-based remote monitoring system. Result: First, as a result, total annual

energy consumption and energy production (PV generation and solar hot water) are 7,919kWh and 7,689kWh A CCEPTANCE INFO

respectively and the rate of energy independence is 97.1% which is almost close to the zero energy. Second, plug load

Received May 19,2016

and hot water of energy consumption by category showed the highest numbers each with 33% and 31%, with following g1 revision received June 6. 2016
space heating 24%, electric cooker 8%, lighting 3% in order. Hot water supply is relatively higher than space heating ~ Accepted June 9, 2016

because high insulation makes it decreased.
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Fig. 1. Site information

Fig. 2. Sunshine analysis on house terrain

5) Autodesk, Ecotect Analysis 2011

114 KIEAE Journal, Vol. 16, No. 3, Jun. 2016

22. AN

Fig. 37} Table 12 AZFE ] AR} A0tk AL
o o] FEgor dAEGoH, 25 FHoR AZUAL
AW A2 747} 113m'e} 166mt o] o}

o)

[

Fig. 3. View of the analyzed house

Table 1. House overview

T & i &
Gross Area 166.3m’
Building Area 113.5m*
Building Size Second Stories
Heating Area 90.9m’
Non-Heating Area 75.4m*
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{a) Ground Hoor plaa

{b) First Hoor piaa

Fig. 4. Architectural plan
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Fig. 5. Exterior wall structure
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Fig. 6. Forced ventilation heat recovery system
schematic

7) AE, oA, &FT, WE, “FAL A=Y /N BVIA AR DA Tt A
7, A A58 =23 A4 A6, 2014. // (Shin, U-Cheul, Lee,
Wang-Je, Yoon, Jong—Ho, Baek, Nam~-Choon, “The Individual Heat-recovery

6) bre, Passivhaus primer: Designer’s guide: A guide for the design teamand local ventilation system of Residential Buildings”, Korea Institute of Ecological
authorities. Architecture and Environment Vol. 14, No. 6, 2014)

©Copyright Korea Institute of Ecological Architecture and Environment 115



HZHOIHE 0|83 XK ZF

ol Azt X dSE 7t

3.4. 718 AAEF 3 1ma7]7)

’1\__; =1 —|7—]|- ’5_]3}‘}‘1‘3}. E@' Flg 7
W go] ALF QR 5o r AFste dAEE 75
202 At 87 HET IARAS AAE & YEE
SHtt.

Z HEAREVRAINN, D s,
2 AT NN
Mﬂlﬂl N

(a) closed louver (b) open louver

Fig. 7. Moveable louver

3.5. A A A 2H

% 27] 300 AR Aol S5kWpsFe] BiggLES 4

A O}ﬁ—o—‘ﬂ 20149 69 1kWpE 345t & &2 6kWp7t

STt Fig. 83 go] Bofdacld ddd DC Hdg2 v

EolA ACz Wit & 8 J7]|Fstf ¢4 S35, g9
g A e g S,

PV module

Fig. 8. Schematic of grid connected PV system and metering

ol
=2

wEoz A AR AN o FYAADY §
of sict 479 © s447] W] WE Asgnioel Sel

a2k
o, A% A9l $A/NE FRFR) BE0

[}

= = Al . ofet
AL fEsk7] el 2 FHlolAl= Fig. 99k &2 A=A
g Adestd HEE FFA2Ee HEstglnh dEol SAn
o fiil# 7S §5 Huoll dAsta, 1 AR 2% 71AA
ol L5kWel &g d7|sl8E Hxdgos st 30012 H
FEHLAZE YR A Ul 2= AgFH] 4
A o] WAL 97] Euldto] el glon, shEr] AlL" It
dol At g FEFRSE 7ok TE71 AL 2
£ Y & U= AHe #d=n ER Ao

116 KIEAE Journal, Vol. 16, No. 3, Jun. 2016

Storage Tank

Facade integrated
solar collector

Hot water

—

Cold water

Fig. 9. Schematic diagram of solar thermal system
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Table. 4. Monthly electricity distribution by usage

(unit: kWh)
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Fig 13. Annual site energy distribution by usage
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Table 5. Energy consumption unit

Ttems Toatal Energy Energy of 5 Items
(kWh/m*-a) (kWh/m*-a)
Heating Area 83.8 47.6
Total Floor Area 493 28.0
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