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Abstract

When performing green remodeling of public buildings, illegal buildings are demolished, and
these illegal buildings installed for user convenience incur demolition costs. However, there is a
way to legalize illegal buildings to increase the installation of renewable energy while saving
demolition costs. In this study, the cost of replacing an illegal canopy with solar panels and the
effect of reducing the primary energy demand were analyzed. As a result, converting the
demolition cost of illegal buildings to the expense of installing solar panels is expected to
contribute to cost-effective green remodeling, maintenance of user convenience, and an
improved supply of new and renewable energy.

Keywords: 4144 of| 1] Z] (Renewable energy), & 7 5= (1llegal building), 131 2] 2
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Table 1 Types of illegal buildings introduced by the Ministry of Government Legislation

Replacement with PV

Element

Illegal building type

- Canopy
- Veranda
- Balcony
- Terrace

Extention of a building
without permission or report

Major repair of a building
without permission or report

- Adding Boundary wall

Alteration of usage
without permission or report

- Changing Commercial Facilities to Residential Use

- Installation of a fence of more than two meters
- Violation of the height limit for securing sunlight

etc
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Fig. 1 Case of replacing Illegal canopies with solar panels'”
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(a) Part of D nursery remodeling design drawings
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(b) Z h_ealfh center before rerﬁdeling (left), after remodeling (right)

Fig. 2 Confirmation of the removal of illegal buildings
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Table 2 lllegal elements obtained from green remodeling cases

Type Total illegal elements Replacing elements

Balcony 10 5

Storage 12 -

Canopy 61 43
Exterior stairway shading 16 6
Extension of front door 1 -
Container 1 -

Total 101 54

Total area [m’] 1118.88 553.51
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Table 3 lllegal building removal costs and Solar installaion costs

Area of illegal Illegal building removal costs [1000 KRW] Solar panel Solar
No. buildings capacity installation costs
[m?] Total Removal =~ Waste disposal Reconstruction [kW] [1000 KRW]
20-Al 13.20 1,170 248 45 877 2.48 4,541
20-A2 8.75 668 70 16 581 1.65 3,010
20-B1 10.80 1,355 482 155 718 2.03 3,716
20-B2 8.26 630 66 15 549 1.55 2,841
20-Cl 29.91 2,502 389 125 1,988 5.62 10,290
20-C2 14.17 1,081 114 25 942 2.66 4,875
20-C3 25.75 1,964 192 61 1,711 4.84 8,859
20-D1 2.09 160 17 4 139 0.39 719
20-D2 50.98 3,888 380 122 3,386 9.58 17,539
20-D3 9.20 702 74 17 611 1.73 3,165
20-El 9.00 687 67 22 598 1.69 3,095
20-F1 22.68 1,712 133 71 1,507 426 7,803
20-F2 80.20 6,118 597 192 5,329 15.08 27,592
20-G1 9.90 755 63 34 658 1.86 3,406
20-H1 11.04 843 83 26 734 2.08 3,798
20-11 21.06 1,606 135 72 1,399 3.96 7,245
21-Al 10.56 1,414 539 173 702 1.99 3,634
21-A2 12.15 1,627 695 124 807 2.28 4,180
21-Bl1 7.20 964 368 118 478 1.35 2,477
21-B2 3.12 238 26 5 207 0.59 1,073
21-J1 10.40 793 77 25 691 1.96 3,579
21-K1 13.20 2,123 877 370 877 2.48 4,541
21-L1 20.88 2,019 416 216 1,388 3.93 7,184
21-Cl 17.16 1,309 119 50 1,140 3.23 5,904
21-C2 17.84 1,361 116 60 1,185 3.35 6,138
21-F1 15.61 1,426 267 121 1,037 2.93 5,370
21-F2 69.46 7,501 2,243 643 4,616 13.06 23,895
21-F3 19.58 2,118 637 180 1,301 3.68 6,736
21-11 9.36 765 125 18 622 1.76 3,220
Total 553.51 49,498 9,616 3,102 36,780 104.05 190,425
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Table 4 Primary energy demand and reduction rate

. ) Additional
Primary energy demand [kWh/m~] Energy energy
Solar panel ~ Solar panel ~ Solar panel e sa:)/;ng N iZ;iching

No. capacity C.ardi.nal anogle Befor<.a Aﬂer. Rzr;l(;c:;i 5 sty with PV

(kW] directions [°] remodeling  remodeling T (%] (%]
[A] 5] [c]  [D=A-BYA] [E={(A-CY

(A-D)}]
20-Al 2.48 SE 45° 198.5 1522 116.6 233 17.9
20-A2 1.65 SE 45° 328.8 237.1 217.5 27.9 6.0
20-B1 2.03 SW 45° 422.5 281.5 248.6 334 7.8
20-B2 1.55 S 45° 293.6 149.2 123.3 49.2 8.8
20-C1 5.62 E, S 45° 316.8 199.3 149.0 37.1 15.9
20-C2 2.66 E, S 45° 250 178.5 151.0 28.6 11.0
20-C3 4.84 E,S, W 45° 336.2 208.7 161.0 37.9 14.2
20-D1 0.39 SE 45° 224.9 153.7 150.9 31.7 1.2
20-D2 9.58 E 45° 299.5 252.8 210.3 15.6 14.2
20-D3 1.73 SE 45° 180.9 133.8 130.5 26.0 1.8
20-El 1.69 SW 45° 211.1 158.3 156.3 25.0 0.9
20-F1 4.26 S 45° 182.8 139.2 126.5 23.9 6.9
20-F2 15.08 E,S 45° 170.3 143.9 97.6 15.5 27.2
20-G1 1.86 SE 45° 2572 220.4 210.3 14.3 3.9
20-H1 2.08 SE, SW 45° 290.8 199.3 179.8 315 6.7
20-11 3.96 SE, SW 45° 2114 161.7 115.1 23.5 22.0
21-Al 1.99 SW 45° 199.8 151.5 127.7 242 11.9
21-A2 2.28 SE 45° 180.3 106.5 77.9 40.9 15.9
21-Bl 1.35 SE 45° 236.2 137.5 118.0 41.8 8.3
21-B2 0.59 SE 45° 297.7 162.8 153.7 453 3.1
21-J1 1.96 W 45° 136.4 147.1 124.7 -7.8 16.4
21-K1 2.48 E 45° 246.5 130.3 110.9 47.1 7.9
21-L1 3.93 S 45° 290.5 193.8 167.8 333 9.0
21-C1 3.23 W 45° 446.1 165 141.5 63.0 5.3
21-C2 3.35 E 45° 2429 184 174.6 242 3.9
21-F1 2.93 E 45° 437.1 94.3 68.0 78.4 6.0
21-F2 13.06 E,S,W 45° 351.5 182.8 117.3 48.0 18.6
21-F3 3.68 E, S 45° 402.2 188.8 157 53.1 7.9
21-11 1.76 S, W 45° 250.5 230.2 208.3 8.1 8.7

Total 104.06 - - 7,893.0 5,044.2 4,291.7 - -
Average 3.59 - - 2722 173.9 148.0 32.6 10.0%
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Fig. 3 Comparison of primary energy demand reduction rate

Table 5 Cost comparison for each condition

Average of Primary energy demand

Condition Cost [1000KRW] reduction rate [%]
Total cost of construction 66,689,588
Remodeling 66,640,090 341
Removal and Waste disposal 12,718
Reconstruction 36,780
Solar installation 190,425 35.5
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