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Ontology based Green Remodeling Alternative Selection Method
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Abstract : Due to economic or environmental reasons, green remodeling projects for old buildings are being actively carried
out. Meanwhile, in the process of performing the green remodeling, the plan of green remodeling including passive and active
elements has been decided based on the subjective experience and knowledge of engineers currently. Therefore, in this study,
an ontology-based green remodeling decision-making support model, which can analyze the properties of old buildings and
suggest appropriate remodeling plans, was established. In the developed model, once the basic properties of a building are
entered, an appropriate remodeling plan composed of passive and active elements can be provided. By utilizing the results
developed through the research, it is expected that it will be possible to support decision-making on more objective and
appropriate remodeling alternatives development through web-based meta data search in accordance with the accumulation in
remodeling cases.
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Fig. 1. Research procedure
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Data Property Range
Year of Construction INT
Structure of Building INT
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Number of Floor INT
Window Area Ratio INT
Top Floor Insulation String
Passive Wall Insulation String
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Remodeling Construction Cost String
Result Energy Consumption INT
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5 Educational facilities 1996~2000 4,001 ~8,000 | 2,501 ~4,000 2
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8 Military facilities 5
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Fig. 4. Property creation screen through Protégé
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Table 3. Input data of ONGRASM for Case A

Input Details of Input Nominal variable

Usage Neighborhood Public Facility 2
Year of construction 1988 3
Super structure Reinforced concrete 2
Number of floors 2 1
Total floor area 566.19 i 2
facade 710.40 m 1
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Fig. 4. Property creation screen through Protégé
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Table 4. Cases and techniques suggested by SPAQL Query

Techniques adopted Cases and techniques suggested by SPARQL Query
Remark
on the actual Case A |  Reference case 1 Reference case 2 Reference case 3 Reference case 4
Roof Insulation eXtruded Poly Strene | Hard Urethane board | Hard Urethane board | Hard Urethane board Urethane spray
120T 1207 130T 220T 50T
Roof Thermal Conductivity 0.185 0.184 0.173 0.109 0.172
Exterior Wall Insulation Hard Urethane board | Hard Urethane board | Hard Urethane board | eXtruded Poly Strene | Hard Urethane board
Passive 50T 50T 100T 130T 50T
techniques Exterior Wall Thermal 0208 017 0143 0103 0208
Conductivity
Windows Pair Low-E Glass AL Low-E Glass Pair Low-E Glass Pair Low-E Glass Pair Low-E Glass
24mm 24mm 28mm 24mm
Window Thermal Conductivity 1.811 1.8 14 29 18
Heating z_and Cooling EHP EHP EHP EHP :
Equipment
Active . Replacement of the | Replacement of the | Replacement of the Installing the Heat Replacement of the
Heat Recovery Ventilator heat transfer heat transfer heat transfer Exchanger heat transfer
Solar Energy S 17 kw 28.9 KW - 5 kw
Estimated costr. cost per total floor area 38,680 101,740 48,783 16,320 25,043
Energy saving performance post remodeling 1++ 1++ 1++ 1 1++
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Table 5. Input data of ONGRASM for Case B

Table 6. Suggested cases for the energy saving performance

condition
Energy savin hiumberof
9y 9 suggested Suggested cases
performance
reference cases
i_]-@_] 00 Engineering School, 00 Educational
— Center, 00 City library
%7]‘ .’}éggg}aﬂ 9 ,00 Start-up Center, 00 Biochemical
School 00 Research Foundation, 00
University, 00 Police School, 00 Cinema
More than 3 00 Engineering school, 00 Educational
“Grade 1++” Center, 00 City library
More than . .
“Grade 444" 1 00 Engineering school

Input Detail of Input Nominal Variable
Usage Educational facilities 5 1+ 53 OIS HOlF= 3719 A9 4 (Table
Swersncure < ’ ek AR Aol ABOIE, TF, BE, K14 54 50 1)
Total floor area 597.3 mi 1 “cl)‘ %A}@ /\]‘Eﬂ%O] X‘”*]\E:]% i_]-@_]:g} "/l\‘ %U:]'.
e SEEEL ! O|49] ZIFE HIEOE, 7idE OnGRASME 2|HEd
2 AE 59 & AFE9 ofUA d¢ s +EE 1Y
OnGRASMO| fIoA] AdEst Ab 9] Sd1} =31 o 5to] Tl &£ AEsk= 40] 7ksalal, Ol & ¢
A 2L ds sae 44 1+, 1++, 1+++2 Qs 2t TolAl ZHEE OnGRASME] E840] 248t HolFE
(Table 6)01IA] Hi= HI2F Z0] oA A S50] =0k dilet & 4 Uk
5= 282 9N, 4N, DN AFRIZE Ak g E 4= AT &, F
OIFl AZE FAFSE AR 5, UK 2 ds0] 718 = Table 7. Building property for the cases with 1++ grade
© 1+ SES QYR Al 00 el B8 elngy — T
A= Al 7HR ZH0IA B AEE O AAIERAL, 1++ No.| Target | Region | const Stf::]ec Usige Gfr](;l;rr‘d faI?:ar area
S3S 288 ‘00 7Y ASE ‘OONYEL AW ruction m | ™
ElREE A7 14+, 1+ 20IA AT BAHe = 17 Edu(cjgt(i)onal hung | 4906 | Rc | s 4 | 959100 | 763800
1+ ZA0INE 219] 3717] Aol 2712 6702 At} A |
AJE|QTH 31 Sgrca'z Daegu | 1995 | RC | 5 5 | 1018140 | 165340
35 Engir?gering Seoul | 1979 | RC 5 5 698700 | 844247
school
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