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(2012 Architecten) ,
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( ) ( / ) (%)
1 1

(kg/ · )
2007 49,538 50,346 3.1 1.02
2008 50,106 52,072 3.4 1.04
2009 49,952 50,906 -2.2 1.02
2010 50,903 49,159 -3.4 0.96
2011 51,432 48,934 -0.5 0.95
2012 51,643 48,990 0.1 0.95
2013 51,678 48,728 -0.5 0.94
2014 52,294 49,915 2.4 0.95
2015 52,640 51,247 2.7 0.97
2016 53,112 53,772 4.9 1.01

< 5> +
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( , / )

2008

52,072 23,398 18,492 1,116 5,1362,430 1,062 2,7036,0464,905 390 4391,9542,122
10,585 10,488 7,354 468 2,038 518 387 1,0902,8543,134 355 402 7711,607
10,349 10,036 9,874 555 2,9971,040 657 1,5353,091 163 17 14 18 113
31,138 2,873 1,265 93 101 872 18 79 1021,608 19 221,165 402

2009

50,906 21,690 17,977 417 4,9152,341 1,115 2,8176,3723,713 425 376 8732,038
9,471 9,404 6,523 214 1,692 402 305 1,0132,8972,881 340 296 6001,645
10,309 10,009 9,836 159 3,1251,125 665 1,5753,186 173 33 32 21 88
31,127 2,277 1,618 44 98 813 146 229 289 659 52 49 253 306

2010

49,159 20,940 17,266 243 4,7832,205 905 2,6416,4893,675 411 337 9242,003
8,797 8,689 5,842 86 1,562 376 262 9572,6002,847 337 272 6511,588
10,609 10,321 10,057 134 3,140 994 628 1,5623,598 264 50 39 15 161
29,753 1,930 1,367 23 81 835 15 122 292 563 25 27 258 254

2011

48,934 21,414 17,548 273 4,9402,314 940 2,6446,4363,866 430 330 9372,168
8,391 8,289 5,259 65 1,533 346 261 8662,1893,029 356 263 7801,630
11,605 11,328 11,036 189 3,3511,171 653 1,6903,982 292 50 43 19 181
28,939 1,797 1,253 20 56 798 27 88 265 544 24 25 139 357

2012

48,990 21,272 17,595 172 5,2471,982 1,032 3,0106,1513,677 444 335 7382,161
7,778 7,689 4,853 64 1,474 356 258 8251,8752,837 356 257 5601,664
12,261 11,975 11,638 95 3,7071,115 767 2,0013,952 337 62 46 24 205
28,951 1,608 1,104 13 66 510 7 183 324 503 25 32 154 292

2013

48,728 22,292 18,420 162 5,3832,776 954 3,1276,0193,872 499 346 9062,120
7,614 7,508 4,657 34 1,437 366 222 8251,7732,851 339 268 5841,660
12,331 12,035 11,515 88 3,824 998 724 2,0003,881 520 89 62 83 287
28,784 2,749 2,249 40 1221,413 8 302 365 501 71 17 239 174

2014

49,915 22,265 18,070 476 5,4101,706 953 3,3706,1554,194 536 392 9172,349
7,813 7,688 4,521 133 1,258 301 224 8261,7783,168 418 280 6191,850
12,648 12,400 11,810 269 3,853 956 668 2,1303,934 590 91 91 60 347
29,454 2,177 1,740 74 300 449 61 413 443 437 27 21 238 152

2015

51,247 23,170 18,575 1,120 5,4451,627 947 3,7395,6974,596 623 448 7012,824
7,719 7,559 4,341 230 1,297 239 195 8911,4893,219 495 244 4742,006
13,176 12,846 12,170 759 3,828 875 679 2,3193,711 676 106 182 45 344
30,352 2,765 2,065 131 320 513 74 529 498 701 22 22 182 474

2016

53,772 24,966 19,896 1,291 5,6321,654 1,091 4,3125,9164,516 561 434 9812,540
7,909 7,774 4,539 263 1,391 206 197 9021,5802,938 377 244 6001,717
13,610 13,293 12,413 832 3,935 893 821 2,4743,457 665 120 156 102 287
32,253 3,899 2,944 196 305 554 73 937 879 914 64 35 279 536
50,414 22,379 18,204 586 5,2102,115 1,000 3,1516,1424,113 480 382 9922,258
8,453 8,343 5,321 173 1,520 346 257 9112,1152,989 375 281 6271,707
11,878 11,583 11,150 342 3,5291,019 696 1,9213,644 409 69 74 43 224
30,083 2,453 1,734 70 161 751 48 320 384 714 37 28 323 327

< 6>
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2008

14,648 5,2502,340 796 8121,583 308 13 21 3 59 1,883162 393 - -1,024
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

14,648 5,2502,340 796 8121,583 308 13 21 3 59 1,883162 393 - -1,024

2009

15,515 5,1642,264 728 8841,452 173 4162213 36 2,270172 403437 -1,155
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

15,515 5,1642,264 728 8841,452 173 4162213 36 2,270172 403437 -1,155

2010

14,790 4,8102,035 792 8841,350 186 15 49 31 142 2,001186 436388 571,428
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

14,790 4,8102,035 792 8841,350 186 15 49 31 142 2,001186 436388 571,428

2011

14,257 4,3011,908 7351,0331,305 156 49 41 30 85 1,972198 487409 611,489
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

14,257 4,3011,908 7351,0331,305 156 49 41 30 85 1,972198 487409 611,489

2012

14,681 4,4861,866 7301,2671,378 180 58 31 26 54 2,243194 502342 271,297
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

14,681 4,4861,866 7301,2671,378 180 58 31 26 54 2,243194 502342 271,297

2013

13,935 4,1281,797 6831,3351,239 130 69 25 17 60 2,207139 507366 301,202
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

13,935 4,1281,797 6831,3351,239 130 69 25 17 60 2,207139 507366 301,202

2014

14,429 4,4851,792 7141,4311,237 117 47 33 5 153 1,967214 483382 481,322
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

14,429 4,4851,792 7141,4311,237 117 47 33 5 153 1,967214 483382 481,322

2015

13,857 4,5141,693 7491,4541,200 126 22 25 5 55 1,691154 445417 341,274
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

13,857 4,5141,693 7491,4541,200 126 22 25 5 55 1,691154 445417 341,274

2016

14,418 4,6031,663 7651,7101,133 157 20 29 27 183 1,722166 435463 801,146
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

14,418 4,6031,663 7651,7101,133 157 20 29 27 183 1,722166 435463 801,146
14,485 4,5611,877 7371,2501,287 153 36 49 44 96 2,009178 462401 481,289

- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

14,485 4,5611,877 7371,2501,287 153 36 49 44 96 2,009178 462401 481,289

< 7>
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2008

602.7 264.5175.3 - 87.2 49.8 7.8 17.5 13.0 89.2 20.6 11.1 13.6 43.9
101.0 101.0 14.2 - 4.5 1.5 2.6 2.8 2.8 86.8 18.3 11.0 13.6 43.9
160.1 155.0155.0 - 82.1 44.7 5.2 12.8 10.2 - - - - -
341.6 8.5 6.1 - 0.6 3.6 - 1.9 - 2.4 2.3 0.1 - -

2009

621.9 261.8261.8178.5 6.9109.2 25.4 10.0 20.7 6.3 23.6 83.3 4.6 19.4
96.6 96.6 96.6 16.1 - 5.4 1.8 3.1 3.7 2.1 23.6 80.5 4.6 19.4
175.5 165.2165.2162.4 6.9103.8 23.6 6.9 17.0 4.2 - 2.8 - -
349.8 - - - - - - - - - - - - -

2010

638.8 301.3209.9 9.9124.6 25.1 12.5 24.6 13.2 91.4 34.3 2.9 19.3 34.9
122.1 122.1 30.7 - 10.4 3.4 5.8 7.1 4.0 91.4 34.3 2.9 19.3 34.9
179.2 179.2179.2 9.9114.2 21.7 6.7 17.5 9.2 - - - - -
337.5 - - - - - - - - - - - - -

2011

764.7 352.3231.0 11.7105.8 24.8 22.2 26.7 39.8121.3 27.4 5.1 35.4 53.4
156.6 156.6 40.2 - 15.4 3.2 7.1 5.5 9.0116.4 26.6 4.6 34.3 50.9
198.1 195.3190.6 11.7 90.4 21.6 15.1 21.1 30.7 4.7 0.6 0.5 1.1 2.5
410.0 0.4 0.2 - - - - 0.1 0.1 0.2 0.2 - - -

2012

861.9 384.5248.3 12.4118.1 31.2 15.0 27.7 43.9136.2 32.8 10.8 35.2 57.4
179.9 179.9 64.9 - 28.1 9.1 7.9 8.8 11.0115.0 26.6 6.7 32.1 49.6
203.9 203.9182.9 12.4 90.0 22.1 7.1 18.9 32.4 21.0 6.2 4.1 3.1 7.6
478.1 0.7 0.5 - - - - - 0.5 0.2 - - - 0.2

2013

984.2 448.3296.7 2.2146.1 40.3 19.5 27.6 61.0151.6 45.4 17.6 22.7 65.9
273.4 273.4140.4 1.6 65.9 21.4 13.1 12.8 25.6133.0 39.7 14.0 20.0 59.3
194.6 174.1155.8 0.6 80.2 18.9 6.4 14.3 35.4 18.3 5.4 3.6 2.7 6.6
516.2 0.8 0.5 - - - - 0.5 - 0.3 0.3 - - -

2014

976.2 429.1199.6 11.3 78.0 9.4 5.1 23.2 72.6229.5 84.7 10.4 29.6104.8
249.8 249.8 20.3 - 6.6 1.6 1.0 3.7 7.4229.5 84.7 10.4 29.6104.8
179.3 179.3179.3 11.3 71.4 7.8 4.1 19.5 65.2 - - - - -
547.1 - - - - - - - - - - - - -

2015

1,162.3 510.1243.9 13.2 91.1 15.1 5.0 17.1102.4266.2104.2 12.8 40.7108.5
278.6 278.6 12.4 - 2.8 0.7 0.4 1.6 6.9266.2104.2 12.8 40.7108.5
226.5 226.0226.0 13.2 88.3 9.2 4.6 15.5 95.2 - - - - -
657.2 5.5 5.5 - - 5.2 - - 0.3 - - - - -

2016

1,305.3 614.5338.5 17.6125.2 19.9 6.3 37.6131.9276.0100.8 12.8 38.8123.6
303.4 303.4 27.4 - 6.6 1.6 0.9 3.4 14.9276.0100.8 12.8 38.8123.6
304.6 304.6304.6 17.6118.6 12.1 5.3 34.2116.8 - - - - -
697.3 6.5 6.5 - - 6.2 0.1 - 0.2 - - - - -
879.8 396.3245.0 32.1 98.1 36.1 13.2 23.6 55.4152.0 52.6 18.5 26.7 68.0
195.7 195.7 49.7 8.9 17.5 5.3 4.5 5.4 9.5146.3 51.0 17.3 25.9 66.1
202.4 198.1193.2 29.9 82.5 29.1 8.7 17.9 45.8 12.1 4.1 2.8 2.3 5.6
481.6 3.7 3.2 - 0.6 5.0 0.1 0.8 0.3 0.8 0.9 0.1 - 0.2

< 8> ( , / )
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2008

145.4 43.8 44.2 8.0 5.5 18.9 - - - - - 17.2 3.6 - - - 4.2

- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - -

145.4 43.8 44.2 8.0 5.5 18.9 - - - - - 17.2 3.6 - - - 4.2

2009

156.1 57.8 38.311.9 1.0 22.8 - - - - - 20.6 2.9 0.2 - - 0.6
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

156.1 57.8 38.311.9 1.0 22.8 - - - - - 20.6 2.9 0.2 - - 0.6

2010

151.6 77.4 25.6 5.8 2.2 14.4 0.5 - - - - 16.4 - - - - 9.3
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

151.6 77.4 25.6 5.8 2.2 14.4 0.5 - - - - 16.4 - - - - 9.3

2011

216.3 76.5 12.2 6.6 3.5 14.1 - - - - - 13.5 - 10.4 - - 79.5
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

216.3 76.5 12.2 6.6 3.5 14.1 - - - - - 13.5 0.0 10.4 - - 79.5

2012

277.3 74.9 14.013.3 8.7 47.2 - - - - 0.1 60.3 6.0 9.9 0.8 - 42.1

- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - -

277.3 74.9 14.013.3 8.7 47.2 - - - - 0.1 60.3 6.0 9.9 0.8 - 42.1

2013

330.8 69.6 11.5 7.3 34.0 5.7 0.2 0.1 - - 0.1122.5 5.1 20.3 1.0 2.0 51.4

- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - -

330.8 69.6 11.5 7.3 34.0 5.7 0.2 0.1 - - 0.1122.5 5.1 20.3 1.0 2.0 51.4

2014

361.5 60.2 10.5 7.7 19.3 25.0 6.5 0.1 1.1 - 0.1159.614.9 13.5 3.7 7.9 31.4
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

361.5 60.2 10.5 7.7 19.3 25.0 6.5 0.1 1.1 - 0.1159.614.9 13.5 3.7 7.9 31.4

2015

449.6144.7 9.210.8 30.2 49.4 2.6 0.110.6 - 0.2147.9 5.9 5.5 0.7 0.9 30.9
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

449.6144.7 9.210.8 30.2 49.4 2.6 0.110.6 - 0.2147.9 5.9 5.5 0.7 0.9 30.9

2016

463.6129.6 14.112.7 11.6 33.3 0.5 0.1 7.2 - 0.3229.4 7.4 6.6 0.7 1.0 8.6

- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - -

463.6129.6 14.112.7 11.6 33.3 0.5 0.1 7.2 - 0.3229.4 7.4 6.6 0.7 1.0 8.6

283.6 81.6 20.0 9.3 12.9 25.6 2.1 0.1 6.3 　 0.2 87.5 6.5 9.5 1.4 3.0 28.7

- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - -

283.6 81.6 20.0 9.3 12.9 25.6 2.1 0.1 6.3 　 0.2 87.5 5.7 9.5 1.4 3.0 28.7

< 9>



- 24 -



- 25 -

. 3 102.5%

1 1,305 (2016 ) , 3

9.7% , 1 1 1.97kg

1.01kg 2 .

(2 ) (9 )

·

.

· ,

.



- 26 -

. / Super-sol→ → →

< 10> Super-sol



- 27 -

. PET /PP /
→

.

. ( )

.

. ( ) 1.5

. ( ) 2.5

. ,

.

.

< 11> PET /PP

.

.

. , ,

. : 30

.

. 20

.

. ( 2.5 / ) 10

.

.

.



- 28 -

. PET ( )

➡ ➡
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전기자동차의 폐배터리를 재이용하여 설비의 배터리를 대체. ESS

. ESS( )

* ESS( ) : , (PCS),① ② ③

. ,

. , ,

. : 2 ( , 2 ( 500 ) )㎡
/→

. : ESS (10KW) 1,100
750 350→ →

.

. ESS

. / ↑

. ESS
( )

. / →

. 100%→

. →
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( 1 )
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. ( )→
· :
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· :
,→
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( 3 )

· / :
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( 4 )
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( 5 )
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( ) ( )

1 91% 8% 1%

2 92% 7% 1%

3 88% 11% 1%

4 89% 11% 1%

90% 9% 1%
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