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Abstract The establishment of a green remodeling strategy is focused on technology, so the necessity of
establishing a customized strategy considering the field situation has emerged. This paper examined the
technology strategy through sensitivity analysis as a methodology for guiding strategy. For a
90-square-meter detached house, nine models of the construction standards of pre-1980s, 1984, and
2010 in Seoul, Daejeon, and Busan were assessed using the optimization method that combines the
energy plus engine and the ModeFrontier. Sensitivity analysis was performed, and the remodeling strategy
priority was derived. For pre-1980 models, the strategy for enhancing the roof insulation performance
had a significant priority. The SHGC values of the windows were found to have the next highest priority
regardless of the region and the time of completion, showing that the performance standard, including
the SHGC, needs to be expanded. The possibility of remodeling while maintaining the existing geometry
was confirmed because the adjustment of the window wall ratio accompanying large-scale demolition
works has low priority. The priorities of technology strategies in each case showed very different
patterns, suggesting the possibility of establishing a remodeling strategy by a comprehensive evaluation

along with economics and constructability analysis.
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Fig. 1. Geometry of the Prototype Detached House
(Nonglim-10-27-DA-1) (a) Perspective View of Design
Builder Model (b) Plan of the House
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Table 1. Construction Property of Building Elements
in 1979, 1984, 2010

year U-value (W/m2K)

wall 0.7

before 1980 window 6.6
roof 4.6

wall 0.5

1984 window 4.0
roof 0.5

wall 0.36

2010 window 2.1
roof 0.2
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Table 3. Parametric ranges in before 1980, 1984,

2010 cases
year lower bound upper_bound
twall U-value (W/m2K) 0.15 0.7
windowU-value
before (W/m2K) 0.15 66
1980 roof U-value
(W/m2K) 015 46
window wall ratio 0.1 0.85
window SHGC 0.15 0.55
wall 0.15 0.5
window 0.15 4.0
1984 roof 0.15 0.5
window wall ratio 0.1 0.85
window SHGC 0.15 0.55
wall 0.15 0.36
window 0.15 2.1
2010 roof 0.15 0.2
window wall ratio 0.1 0.85
window SHGC 0.15 0.55
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Table 4. Optimization Results and Sensitivity Analysis for Refurbishment Strategies

Seoul Daejeon Busan
Constructed

Year existing (kWh) rer?ko\)((ifil)ing existing (kWh) rer?ku\)((i/il)ing existing (kWh) rer?ko\)céil)ing

heating 13,164 3,546 heating 12,537 3,214 heating 6,759 1,158

before 1980 cooling 2,249 1,736 cooling 3,226 2,359 cooling 3,539 2,183

lighting 1,100 1,100 lighting 1,100 1,100 lighting 1,100 1,100

total 16,513 6,382 total 16,863 6,783 total 11,398 4,441

heating 7,581 3,546 heating 7,323 3,214 heating 3,720 1,158

cooling 1,243 1,736 cooling 1,808 2,359 cooling 1,759 2,183

1984 lighting 1,100 1,100 | lighting 1,100 1,100 lighting 1,100 1,100

total 9,924 6,382 total 10,231 6,783 total 6,579 4,441

heating 6,299 3,546 heating 6,141 3,214 heating 3,075 1,158

cooling 1,029 1,736 cooling 1,490 2,359 cooling 1,395 2,183

2010 lighting 1,100 1,100 | lighting 1,100 1,100 lighting 1,100 1,100

total 8,428 6,382 total 8731 6,783 total 5,570 4,441
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Table 5-1. Priority Order of Variables in three regions

Constructed
Year

Seoul

Daejeon

Busan

before 1980

roof U-value 0.602 roof U-value 0.525 roof U-value 0.602
dining window SHGC 0.047 west wall U-value 0.054 west wall U-value 0.054
dining window WWR 0.043 dining window SHGC 0.051 bed2 window SHGC 0.044

west wall U-value 0.042 bed2 window U-value 0.048 north wall U-value 0.039
bed2 window U-value 0.037 east wall U-value 0.040 bed2 window U-value 0.037
east wall U-value 0.034 bedl wall U-value 0.039 dining window SHGC 0.037
south wall U-value 0.032 north wall U-value 0.037 east wall U-value 0.034
- - - - dining window U-value 0.033

1984

. e

roof U-value 0.135 roof U-value 0.154 roof U-value 0.159
dining window SHGC 0.122 dining window SHGC 0.132 bed2 window SHGC 0.108
bed2 window SHGC 0.084 east wall U-value 0.095 bed2 window U-value 0.091

east wall U-value 0.079 north wall U-value 0.091 west wall U-value 0.090
north wall U-value 0.070 dining window WWR 0.082 east wall U-value 0.081
bedl window U-value 0.068 bedl window U-value 0.079 dining window SHGC 0.073
bedl window SHGC 0.066 west wall U-value 0.069 dining window WWR 0.069
dining window WWR 0.065 bed1l window SHGC 0.062 dining window U-value 0.064
dining window U-value 0.059 - - - -
bed2 window U-value 0.052 - - - -
west wall U-value 0.051 - - - -
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Table 5-2. Priority Order of Variables in three regions

Constructed Seoul Daejeon Busan
Year
2010 .
dining window SHGC 0.163 dining window SHGC 0.157 bed2 window SHGC 0.172
bedl window SHGC 0.156 bed2 window SHGC 0.111 dining window SHGC 0.155
dining window WWR 0.097 bedl window SHGC 0.101 north wall U-value 0.082
bed2 window SHGC 0.082 dining window WWR 0.097 roof U-value 0.071
north wall U-value 0.064 west wall U-value 0.074 west wall U-value 0.067
east wall U-value 0.055 dining bwindow WWR 0.058 bedl window SHGC 0.063
- - - - dining bwindow WWR 0.063
- - - - dining window U-value 0.059
- - - - east wall U-value 0.055
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