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Abstract

More than 76% of the detached houses in Korea are over 20 years old. These old detached
houses have poor energy efficiency. According to the 2017 Housing Census (Statistics Korea),
more than 50% of low-income families live in detached houses. Therefore, the improvement of
energy efficiency in old detached houses is needed from the viewpoint of energy welfare. The
general method of building energy modelling for the verification of energy efficiency is based
on the construction year data of “Building Design Criteria for Energy Saving” due to the cost
and time involved in collecting the thermal performance data of buildings. There is poor
accuracy with the deterioration of long-term aging of building materials. Also, the selection of
alternatives for energy performance improvement is based on the items to be applied, not a
performance improvement goal. It is difficult to calculate energy performance that reflects
variations in various parameters with dynamic energy simulations. In this study, the influence of
long-term aging is used to accurately predict the energy performance of old detached houses.
The building energy modelling method is called ENERGY#, which is a static analysis method
based on ISO13790. Energy performance is evaluated by a combination of input variables
including building orientation, insulation of walls and roof, thermal performance of windows
and window/wall ratio, and infiltration rate. Finally, this study provides a way to determine
alternatives that meet energy performance improvement goals.

Keywords: = ¢ TH=S8(0ld detached house), 2] 435 (Energy efficiency), 73dH 3}
(Aged degradation), ol | ENERGY#)
1.ME

AL 3 WA oA A8 o 278 ARSI, 15 T%E TAG 15
ol AHlRIth T8 529 oA ABFE2 Ao Fd 59 otz =9l

37151l et olof molids 247 A A= = o] dsto = o] HeF TV =

Journal of the Korean Solar Energy Society Vol. 39, No. 2, 2019 45



el ] =2l

EfS Eol A5 52l tigt ol vA] 28 e HH ez festal Qlok SRR 234 52l Al
A5E0] ARA[shs BlIFe] 24 ¢7] tieell AvbARl 2A7EA A=2 flshie If 52 AUA de=
17l= Aol Fashtt g8 o= JPgsto] HH 2017 FEIFZAPA =0 of 39652 9]
=] Zof| A oF 3007HE.¢1 76%7F 20008 o] Mol AZE oA =35le thESeo|tl, A& thEZeEo]
Hlsf ke S Ad gafe] ©av|Ee] We Rt obde, HEe] keeelo] e e As T F1E o=
WA 2/ GAIET ol 7] A3 50l HobA oluA] 2B7E B Sold . Rt =] esFEo] A5t 79
= THEEAL AR ERlef B A455-0] 75 Hl20] 50%5 Fol ofluA] HIe] ZA7FAI7] AL Q1. o]
ofl 4= 200737 “AL5S oUA] B& AT & ol HRA cm ALES FE | ofluA] e e
Fieshs B4 Ak skl it okd], Zole FeAle] @/t Bl FEE AT S B Ak el
H] gl AFS] A B]-g-0] S7HE 17 f1sf Al Aol et Thalo] S7sIAL Slet. Atel, w2k, A, A T
A AR Yol gE ook SEAIRE, 50 olvA] e e ZAT 201 A7 E E st ofet
ol ofg] FHQl Basd o= Qlsf ks TEFE o] ofux] aa JldANdo] &S] Zd7ElofoR & Zlo]t.
ole} 5] Seo et al.? 2 75 EL] oL A - AP 0] A Td7|ES o] §oto] BOIHR Tdr|FE
o] At AEo] Wdrou z1ete] TAE mitstrt. Kim et al.’& 71& GEFE ] ofuf#] A5 742 9]
St gavles A5, Y], diR= W st ARt & AlEElolde ol 85t ofuA] EaavE w4
519Ack. Jeong et al. & 7PN E A S o] g7k o U] 4 a8 7L T2 TS JPSE, o U] ER|A}
A Ve FE2 AEs RS v o= ofuA] RS g 4] mE ofuix] ke ARSIl ERF Lee et
al. V& S B ol 22 T2 FnergyPlusE o]83lo] 455 DEFES tho e 789 ¢, F59]
T, A, gaAs], 7HEA, Bl aavite 9AR o= A8sie] 24 IA1 o] a8 AidevtE

_L4

=
o ol 45 A} SIS A 2 AN S, ool 120l S 2
1=

72 A5 ol sfdsts 5] AuAdedAIE

46

Journal of the Korean Solar Energy Society Vol. 39, No. 2, 2019



=5 TEEFEIO| O] 28 7S SISt Tt 1Y Yol 25t o _ &M

l

Sof) 105 BEZa0] oA A o] Ve AphEos melel B

H = g0l SATA 7% REle A4S FHo] g2 AT PEgh Kim® o] =28 ¢18519it] o] REle
2013 HAES oA &8 7NAARAOIA AlBA S BE2 3 06171 5 BEF8of| sidsk= 257172
Ao 2 HHEAS BMslo] AAES 7ML HHIHE vhoste] AH o], Table 19 ZAS7HQE

Table 1 Dimensions of standard model

Floor area 44.52 m? N
Ceiling height 23m 4_ e —a
South wall 17.86 m? . T — = ﬂ
£ Utility room|
(Front side) window 4.14m’ . Kitchen Bedroom g
dOOr 1.52 mz § § i Rest room - %
East wall 13.4 m? i 7 I “
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Table 2 U-value criteria for a residential buildings (central region)

Petiod U-value (W/m’K) Modified U-value (W/m’K)
Wall Floor Roof Wall Floor Roof
~1979.09 1.05 1.05 1.05 1.41 1.41 1.41

1979.09 ~ 1980.12 0.58 1.16 0.58 0.78 1.57 0.78
1981.01 ~ 1984.03 0.58 0.58 0.58 0.78 0.78 0.78
1984.03 ~ 1987.07 0.58 0.58 0.41 0.78 0.78 0.55
1987.07 ~2001.01 0.58 0.58 0.41 0.78 0.78 0.55
2001.01 ~2008.07 0.47 0.35 0.29 0.63 0.47 0.39
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Table 3 Thermal properties of window (PVC frame, 12mm gap)

Double glass Triple glass
Single glass + & pes

Argon Low-e  Argon+ Argon Low-e  Argon+

wood frame
Common gas fill coated low-e Common gas fill coated low-e
U-value (WnK) 5.3 2.8 2.7 2.1 1.9 2.1 2.0 1.6 1.5
SHGC (-) 0.835 0.719 0.720 0.581 0.583 0.633 0.634 0.520 0.517
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Table 4 Infiltration rate with years building is used

Used years 0~4 5~8 9~12 13~16  17~20 21~24  25~28 29~
Normal infiltration rate (times/h) 0.25 0.5 0.75 1 1.25 1.5 1.75 2
Modified infiltration rate (times/h) 0.25 0.25 0.50 0.75 1.00 1.25 1.50 1.75
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Table 5 Simulation cases

Exterior Wall WAO0l WA02 WAO03 WA04 WAO05 WA06 WA07 WA08 WA09 WAILO
Roof RO1 RO2 RO3 RO4 RO5 RO6 RO7 RO8 R09 R10
+ insulation thickness (mm) 10 20 30 40 50 60 70 80 90 100
U-value (W/m’K) 0997 0771 0.628 0.530 0459 0404 0361 0327 0298 0.274
Window U-value (W/m’K) SHGC (-)
WI00 Single glass (normal), wood frame 53 0.835
WIO1 Double glass (normal), PVC frame 2.8 0.719
WI02 Double glass (argon filled), PVC frame 2.7 0.720
WIO03 Double glass (low-e coated), PVC frame 2.1 0.581
WI04 Double glass (low-e + argon), PVC frame 1.9 0.583
WIO05 Triple glass (normal), PVC frame 2.1 0.633
WI06 Triple glass (argon filled), PVC frame 2.0 0.634
WI07 Triple glass (low-e coated), PVC frame 1.6 0.520
WIOS Triple glass (low-e + argon), PVC frame 1.5 0.517
Infiltration n50 (1/h) ACH (1/h)
INOO - 15.543 1.750
INO1 Wall paper + linoleum repair 14.433 1.625
INO2 Roof repair 13.323 1.500
INO3 Window repair 12.879 1.450
INO4 Wall paper + linoleum + roof 12.213 1.375
INOS Wall paper + linoleum + window 11.769 1.325
INO06 Roof + window 10.658 1.200
INO7 Wall paper + linoleum + roof + window 9.545 1.075
Table 6 Overview of simulation conditions
Division Sector Parameters
Building location Seoul
General information Completion year 1979
Direction South
Heating set point 20°C
Internal heat gain 8.21 W/m’
Infiltration rate 1.75 times/hour
Wall 1.41 Wm’K
Input data 2
Roof 1.41 Wm'K
U-value Floor 1.41 W/m’K
Window 5.30 W/m’K
Door 2.29 Wm’K
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Fig. 1 Heat gains through windows and heating load by building orientation
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