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F=d e

Simulation
ildi Developer F r L ion Vintages
Building type evelope eatures ocations g Software
' 498,588 ft?,
Large Office 12 floors
2
Medium Office 53,628 ft’,
3 floors
2
Small Office 5,500 t",
1 floor
2
Warehouse 52,045 1t’,
1 floor
2
Stand—alone Retail 24,962 1t’,
1 floor
: 22,500 ft?,
Strip Mall ! foor
2
Primary School 73,960 ft,
1 floor
Secondary School NREL, 210,887 ft?, | ASHRAE 16 Pre-1980, EneravPlus
econaary PNNL, LBNL| 2 floors | climate zones | post-1980, 2004 gy
2
Supermarket 45,000 ft,
1 floor
2
Quick Service Restaurant 2,500 17,
1 floor
2
Full Service Restaurant 5,500 17,
1 floor
) 24,1351 ft?,
Hospital 5 floors
2
Qutpatient Health Care 40,946 it
3 floors
2
Small Hotel 43,200 ft,
4 floors
122,120 ft?,
Large Hotel 6 floors
Small Office 5,502 ft?
2
Medium Office 53,628 ft’,
3 floors
498,589 ft?,
Large Office 12 floors and
basement
Small School 24413 f2 -
: . _| Califomia 16 . CBECC-COM
Medium Retall NORESCO 24,563 ft climate zones 2013 Title 24
. , EnergyPlus
Large Retalil 240,000 ft2 | used for Title 24
Small Restaurant 2,501 ft?
2
Small Hotel 42,554 1,
3 floors
2
Warehouse 49,495 ft,

includes office
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<E 211> 20134 HE ST

rok

Olot

chel =

A= St =78 | seg | =zgs | = 7|

Alsl &
™ 6,851,802 | 4,529,040 1,156,624 273,939 179,482 712,717
MEBEYA 640,239 488,833 128,451 3,062 15,767 4126
= PN 381,496 278,235 66,146 14,029 9,036 14,050
CH - 2Hed A 252,599 177,239 48,404 12,282 5,719 8,955
Ol &M Zhod A 214,013 143,648 41,204 12,526 5,926 10,709
2 ZEoTA| 140,397 99,679 30,183 3,187 3,604 3,744
CH & 2Hod A 131,940 94,695 25,482 2,592 4 549 4,622
SAEAA 129,858 76,481 27,131 13,079 3,623 9,544
NS EHA| 31,144 18,355 4,391 1,973 737 5,688
4|z 1,059,934 597,894 218,842 86,484 32,220 124,494
e E 379,949 256,503 62,396 6,017 12,299 42 234
EHEZ 361,383 233,878 52,803 15,166 9,467 50,069
ST 491,595 314,016 74,168 18,956 12,622 71,833
== 424 461 262,798 68,912 11,446 13,502 67,803
Metd s 611,972 419,579 83,025 16,479 14,430 78,459
PEPN S 766,675 504,776 104,141 29,428 17,801 110,529
PEPNAT 681,804 469,532 98,224 26,256 14,560 73,232
HFEYHXX T 152,343 92,899 22,221 977 3,620 32,626
<E 212> 2013d 42 oAHA &

chel @ ™M m?

A= St =78 | seg | =zgsg | = 7|

Alsl &

™ 3,376,649 1,574,854 689,053 344 582 295,807 472,353
MEBEYA 612,704 279,733 159,682 9,704 52,254 111,332
S A A 207,207 105,413 46,700 15,241 18,041 21,811
CH 7 2Hed A 143,290 78,398 33,184 12,900 12,291 6,517
Ol &M Zrod A 163,191 85,751 35,410 17,864 13,821 10,346
2 ZEoTA| 88,035 49,077 20,320 6,213 9,127 3,298
CH & 2Hod A 100,489 49,450 21,008 4,480 12,487 13,064
SAEAA 76,646 35,801 14,261 15,882 5,685 5,016
NS EHA| 11,833 4612 1,309 2,344 942 2,626
4|z 804,187 377,686 147,223 89,230 67,120 122,928
e E 110,283 49,206 26,270 5516 13,567 15,724
EHEZ 118,477 51,850 20,342 19,717 10,376 16,192
ST 160,169 66,754 26,465 26,224 14,377 26,350
== 139,167 61,254 24,493 14,645 13,771 25,005
Metd s 138,826 57,966 23,785 15,756 12,916 28,403
PEPN S 227,951 101,168 33,927 42 402 17,598 32,856
PEEN 232,594 104,205 40,603 45,812 17,205 24,769
HFEYHXX T 41,599 16,531 14,071 654 4228 6,115

_18_




<E 213> 2013d FA

2 M2 54 #Hg

o -

tHel =

A= | che ey CiEFe | ot Fe Z 2
M= 4,529,040 3,611,424 7,758 525,322 1,935
MESEHA| 488,833 254,763 2,695 121,696 47
B A Al 278,235 215,148 226 33,953 42
CH T 2hod Al 177,239 115,101 489 46 655 14
oI Zhod Al 143,648 86,650 77 22143 130
ZF A 99,679 81,211 140 12,496 3
CHZA Zhod Al 94,695 56,400 1,366 28,110 10
SAZA| 76,481 56,694 57 13,003 78
MZEEHA| 18,355 16,776 36 969 17
471z 597,894 379,496 726 121,754 202
zels 256,503 228,754 127 19,946 289
EFEC 233,878 208,823 183 16,996 43
SHET 314,016 290,519 388 12,480 148
et 262,798 244,691 240 10,528 109
Mepe s 419,579 406,821 455 5,816 416
PZPN 504,776 462,745 363 25,054 131
dargs 469,532 423,908 145 29,455 231
HF=EHEA 92,899 82,924 45 4,268 25

<E 213> 20134 FHE HE ST & (AH)

tHel =

AlE OtLtE o2 FEY CHA| CH 7| = AL 7| Et
M= 127,398 35,182 210,767 3,675 5,579
MESEHA| 22,528 10,574 76,277 240 13
B A Al 8,919 2,293 17,549 68 37
CH T 2Hod Al 6,198 475 7,487 71 749
oI Zhod Al 7,840 1,887 24,155 60 706
ZF oA 4,441 635 691 39 23
CHZ 2hd Al 3,697 778 4,246 87 1
SAZA| 3,351 513 2,566 158 61
MZEEHA| 355 42 144 16 -
471z 32,003 7915 54742 902 154
ZelE 4,008 1,553 1,475 238 113
EFEC 3814 1,085 2,092 147 695
SHET 4732 1,205 4,053 444 47
et 4,361 1,218 1,469 116 66
Mepe s 3,728 964 1,113 254 12
PZPN 6,697 1,596 5,364 393 2,433
dargs 9,243 1,512 4228 359 451
HFEER 1,483 937 3,116 83 18

_19_




<E 214> 20134 FHE HE AHAN &

chel - M m’

AlE EHA Ch= ey CtE 5 CHo b 354 =z
M= 1,574,854 331,346 2,178 140,826 432
MEEdA 279,733 36,499 786 30,819 46
FAEA A 105,413 18,304 60 5,884 7
CH T 23 A 78,398 12,463 138 10,942 5
QI 2 A 85,751 8,983 22 5,679 24
AN 49,077 8,524 36 3,764 1
CHA 2 eI A 49,450 5,883 409 7,676 9
S A 35,801 6,644 22 3,976 13
MEEHA| 4612 1,461 11 416 2
4471 377,686 43,820 193 32,963 77
PAS s 49,206 18,479 33 4,891 47
SHEE 51,850 18,816 50 5,537 10
ST 66,754 23,935 91 4,669 25
Mels 61,254 20,558 66 4,008 21
Meigd e 57,966 29,966 124 1,736 68
dMEE 101,168 34,760 93 8,297 27
AMET 104,205 34,999 34 8,369 39
M FEYXR = 16,531 7,250 11 1,200 10

<E 214> 20134 FHE A2 AHY & (A

chel : ®H m?

AlE OtIE o1 FE CA| CH N 7| Et
M= 954,162 37,582 100,822 6,550 956
MESEdA 165,607 11,027 34,395 549 4
FAEEA A 71,132 2,052 7,766 167 42
CH 23 A 50,139 597 3,732 246 137
QI 2 A 57,942 1,530 11,372 89 109
AN 35,715 538 342 145 12
CH™ ZHeI A 32,377 841 2,048 204 3
S A 22,840 478 1,454 367 7
MEEYA| 2,579 42 65 37 0
4471 261,789 9,591 27,702 1,376 174
PAS s 23,247 1,431 676 371 31
SHEE 24,660 1,120 1,278 338 40
ST 33,943 1,376 2,069 603 42
MelsE 34,394 1,127 712 242 126
Meigd e 23,994 1,062 586 424 6
dMa5E 52,715 1,721 2,744 644 166
AMET 56,057 1,731 2,318 609 50
M FEYXR = 5,032 1,316 1,564 141 8
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<E 215 20134 334U HE 5T &

ool ¢ =

A= wr | ETS eSS | moia | eeas | Ay
™ 1,156,624 505,750 498,980 10,758 24,988 6,626
MEBEHA| 128,451 59,554 52,282 1,159 8,042 245
S AR A 66,146 26,864 28,934 942 2,274 353
CH - 2Hod A 48,404 21,817 20,548 992 759 277
Ol M Ztod A 41,204 17,395 17,450 446 980 190
e - PN 30,183 13,410 12,729 347 475 139
CH X 2Hod A 25,482 9,962 11,677 741 521 96
SAFEI A 27,131 10,531 12,479 210 480 313
NS EHA| 4,391 1,765 2,144 13 59 8
471z 218,842 83,952 108,597 1,495 3,653 794
R 62,396 27,835 24,668 430 943 530
EHERT 52,803 23,892 22,518 279 770 228
EHEHT 74,168 33,574 29,827 649 1,398 339
= 68,912 33,729 26,868 490 1,149 461
Melg = 83,025 40,970 31,906 937 1,378 681
PEPN 104,141 43,839 47,680 861 854 834
AT 98,224 47 962 38,710 690 1,036 950
HFEYXX T 22,221 8,699 9,963 77 217 188

<¥E 215> 20130 s3AMUEB HE ST & (HAH)
ool ;=
A% SuAld | 24l ;,' iiﬁé ”%AT ;tmj 7 et

™ 36,948 2,982 29,814 26,776 13,002
MESEHA| 2,265 224 792 1,761 2,127
S AR A 2,509 302 1,292 1,596 1,080
CH - 2Hod A 1,177 107 898 1,070 759
Ol M Zhod A 1,402 336 1,241 1,162 602
e - PN 1,062 69 519 728 705
CH ™ 2Hod A 957 66 557 705 200
SAFEI A 788 66 1,104 918 242
NS EHA| 96 17 180 105 4
471z 5,087 390 6,023 6,297 2,554
T 4,160 166 1,704 1,580 880
EHERT 1,653 94 1,700 1,298 371
EHEHT 3,128 107 2,654 1,773 719
MeElE T 1,838 149 1,992 1,645 591
MeElgE 2,552 336 2,320 1,588 357
PEPN 3,112 270 3,556 2,255 880
BAEHE 3,151 213 2,744 1,882 886
HFEYXAX T 2,011 70 538 413 45
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<¥ 216> 0134 549 & d= duH AE
chel t H m’
N wA | ETS e s | moia | oA | Ay
| 689,053 199,810 218,723 51,233 100,150 7,593
MESEA 159,682 37,762 38,880 16,727 47,991 781
F AR AA 46,700 12,244 13,954 4,123 7,565 691
O 2t 4 A 33,184 10,418 10,774 2,316 2,438 372
QUM A A 35,410 10,172 11,107 2,974 4,722 310
LF AN 20,320 5,747 6,798 1,536 1,901 271
O & 2Hd A 21,008 5,852 7,248 1,919 2,906 193
S AA 14,261 4,382 4,852 1,192 1,483 274
MESHA 1,309 463 589 31 72 9
= 147,223 43,457 51,427 9,927 18,933 1,167
el E 26,270 7,335 7,964 1,033 1,088 450
R 20,342 7,355 7,443 891 1,180 270
SHEE 26,465 9,058 9,664 1,422 1,833 366
Hets s 24,493 8,850 8,915 1,134 1,464 305
Hetes 23,785 8,264 8,721 1,009 1,598 448
AR 33,927 11,352 13,375 2,140 1,317 505
date e 40,603 14,240 13,686 2,682 3,080 969
M FEYHXR = 14,071 2,861 3,326 177 578 214
<E 216> 0133 BBAQIE UE oUN HE (A
ool M om?
AlE sung | esaw | SRS HERES L 5y
| 43,011 10,126 5,603 36,096 16,708
MESEA 4,349 1,433 307 7,597 3,854
S AR A 2,654 946 225 3,307 991
O 2t 4 A 1,189 2,803 174 1,712 986
QUM A A 1,303 1,957 374 1,689 802
LF AN 912 163 116 988 1,888
O & 2Hd A 1,121 124 142 1,188 316
S AA 702 75 308 818 175
MESHA 53 9 27 40 16
= 4,973 1,246 1,428 11,063 3,603
PAS 6,515 113 234 1,023 515
R 1,503 115 252 993 339
SHEE 2,263 151 399 779 530
Hets s 1,738 130 298 770 890
Hetes 1,992 280 287 806 380
AR 2,760 228 477 1,171 604
date e 2,776 218 479 1,722 752
M FEYHXR = 6,207 136 75 431 66
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<E 217> T2 =ZAlet= 4

HS = W M = HA [m2]
1 ch= &l ch= &l 331,345,572
2 ch= &l R 2,178,292
3 ch= &l Ch7tT =8 140,826,448
4 ch= &l Sz 431,656
5 SSTH otutE 954,161,549
6 SSTH AR FH 37,582,221
7 SSTH ChA|CH 2= &4 100,821,843
8 SSTH MEEHo Al 9,346,477
9 SSTH FLHAIM 204,512,721
10 |34 =2[AIA 2,172,008
11 SSTH 7| = At 6,550,252
12 | HM1ESZedEAd 204 83,239,908
13 | M1ESZ2YEAA FAHASAME 7,671,921
14 | HM1ESZ2 YA o ¢ 19,461,473
15 | AM1ESZeYEAA H =g 277,018
16 | M1SZ2YEAA o2 SAIA 2,560,911
17 | HM1ES 22 Y &AM B 1,912,167
18 | M1ESZ2MEAM k] 462,800
19 | AM1ESZ2 YA dg 1,242,549
20 | M1EZEMEAd Cf xf &~ 3,879,134
21 H1SZ el deA A &3 360,659
22 | M1EZeMEAd M| BF 233,973
23 | M1EZEMEAld x| 2ol 2l 464,945
24 | M1EZEMEAY 2ol 3l 1,080,105
25 | HM1EZEMEAd Hed 78,842
26 | M1EZEMEAY H=H 12,455
27 | M1EZEMEAd Erg 835,022
28 | M1EZEMEAd ez 1,263,583
29 | HM1EZEMEAY oh2 32 3,651,583
30 | M1EZEMEAY o2 Sa 691,727
31 H1E 22l d e olgss7EHY 285,953
32 | HMi1EZeMEAd x| ot-s M B 366,943
33 | Mi1EZEMEAY == 3,062,180
34 | HMi1EZEMEAY ol Z¥ 69,864
3B | HMi1EZEMEAY ol Z¥ 873,872
36 | Mi1EZEMEAY ZLHA 119,134
37 | M1EZEMEAY H A 109,242
38 | Mi1EZEMEAY = Op2d 60,138
39 | Mi1EZEMEAY etota 13,619
40 | M1EZEMEAlY Mexe| 0
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= N & 7 HA [m2]
Suy s w3 15,461,031
Suy s E a4 2,154,582
SuysE AHEF 1,689,215
Suy s =¥ 200,015
SuysE Ty 320,978
SuysE T4 284,742
SuysE H A 324,455
SuysE At 50,279
SuysE H=Ym 2524 56,425
SuysE Seote 2,131
Suy s E 7|EtS n 5| & 2,802,463
SuAH 7|EfS Al 1,088,544
Thof Al S OfA|E 313,489
AOfAlE AlE 4,974,589
2 OfA|E 4 ot 3,943,742
O ALE O &l ob A 3,809,634
2 OfA|E s 6,607,272
g K LdMEH 299,725
2 OfA|E 7| Eb o Al E 2,211,473
Thof Al A 9,018,157
o Al HadHA M3l A 16,044
o Al SRS LM S H Al 13,558
Thof Al AU AFEHA LA LM S L oA A 101,717
o Al o HHA A M S o Al A 252,089
o Al COfAE 0
COfAE ST Zo A E 102,348
TOojAIE sTiEsEE 19,648
TOojAIE 7| Bt O Al Z 34,771
Thof Al 7| EfEhof Al A 17,372,883
2TAH o 4 XS AtE{o| & 743,304
2TAH st=Ho|d 159,211
2TAH SeAA 5,558,416
2TAM S| Al 147,143
2TAH HEAMA 1,125,994
2TAH SHEFAlA 291,047
2TAH 7|Ef2rAl A 702,954
Ol EAIM o 789,785
o E 7,053,987
o LHE ol B 289,266
k= x| ot 2l 251,717
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361 | AHSAZE Al At 873,653
362 | AtSAZEHAIM F7|E 35,320
363 | AtSAtZHA|IM 7| EbRS ApZHA Al A 2,834,737
364 | SASTEAM =5 2,728,736
365 | S ASTEAM EAE 81,843
366 | S.ASTEAM SR A 530,127
367 |S.ASZEAM =24 544,348
368 |S.AlEZHEAIM ZF= XH o A 696,990
369 | S ASTEAM A 1,377,644
370 | EAL Z At 84,440,717
3711 | FAL & 207,223
372 | AL = 37,374
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374 | FAL Tt 232,959
375 | SASTEAH TFE A 44,686
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382 | 7tEAlM M SEAISAIA 57,299
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384 | SASTEAA 7|EtSA S 2 Al 17,664,201
385 | E==.MET|XE[AM == Al A 1,492,851
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391 | WEATAAA et 12,406
392 | mEIATAAAM T TAAA 3,267,542
393 | WHATAAIA HoyEL 331
394 | WHATAAA HMES A 407
395 | WHATAAA ~EHH 113
396 | UHATAAA SEEFAAR 74
397 | WHATAAA MESERES 0
398 | mHEAM Bsdsa 9%
399 | m™EAM TR 2 36,984
400 | n™EAA mEA 53,302
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<E 218 HAZE°| & tte| 73 d&
oY - B
HE &HA| FHE AR >4 BEuAE g 7| E}
A 6,851,802 4,529,040 1,156,624 273,939 179,482 712,717
2005 ~
2013 1,105,442 490,218 269,307 95,670 49,963 200,284
2000 ~
2004 671,608 331,734 165,009 52,234 27,733 94,898
1 ?ggg 797,776 422 292 160,294 38,743 29,880 146,567
1990 ~
1994 781,000 495513 153,050 31,854 17,691 82,892
1 ?229 531,466 382,971 98,775 14,976 10,821 23,923
1 ?224 435,088 319,454 77,846 8,593 8,262 20,933
~ 1979 1,922,960 1,618,983 168,638 20,989 19,113 95,237
7| Et 606,462 467,875 63,705 10,880 16,019 47,983
<E 219> HAZE2| oMY | 335} g
chel : ®H m?
HE HA| FHE AdE Y4 BEUAE 7| E}
A 3,376,649 1,574,854 689,053 344 582 295,807 472,353
2005 ~
2013 885,779 401,831 186,204 118,439 90,797 88,508
2000 ~
2004 647,391 277,094 129,542 52,180 52,182 136,393
1 ?889 591,751 281,298 110,105 49,581 52,542 98,225
1 ?8(9) 4 551,786 280,848 106,849 44 906 26,352 92,831
1985 ~
1989 234,655 112,781 58,727 33,313 16,416 13,419
1980 ~
1984 147 504 65,397 42792 12,924 18,122 8,268
~ 1979 223,523 121,171 42 276 19,895 19,045 21,137
7| Et 94,262 34,434 12,558 13,345 20,351 13,573
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<E 2110> HEE 7Y MM =3t sE
chel  H m’
FHE HEE SHE ZWALEE 7| EF

HE o ® ® @ ® @+®+®
2013 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2012 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2011 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2010 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2009 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2008 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2007 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2006 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2005 44,647,891 20,689,383 13,159,840 10,088,582 9,834,202 | 40,612,167
2004 55,418,874 25,908,387 10,436,014 10,436,448 27,278,501 63,623,336
2003 55,418,874 25,908,387 10,436,014 10,436,448 27,278,501 63,623,336
2002 55,418,874 25,908,387 10,436,014 10,436,448 27,278,501 63,623,336
2001 55,418,874 25,908,387 10,436,014 10,436,448 27,278,501 63,623,336
2000 55,418,874 25,908,387 10,436,014 10,436,448 27,278,501 63,623,336
1999 56,259,511 22,021,016 9,916,222 10,508,314 19,645,037 | 52,174,367
1998 56,259,511 22,021,016 9,916,222 10,508,314 19,645,037 | 52,174,367
1997 56,259,511 22,021,016 9,916,222 10,508,314 19,645,037 | 52,174,367
1996 56,259,511 22,021,016 9,916,222 10,508,314 19,645,037 | 52,174,367
1995 56,259,511 22,021,016 9,916,222 10,508,314 19,645,037 | 52,174,367
1994 56,169,566 21,369,885 8,981,165 5,270,319 18,566,250 | 45,206,454
1993 56,169,566 21,369,885 8,981,165 5,270,319 18,566,250 | 45,206,454
1992 56,169,566 21,369,885 8,981,165 5,270,319 18,566,250 | 45,206,454
1991 56,169,566 21,369,885 8,981,165 5,270,319 18,566,250 | 45,206,454
1990 56,169,566 21,369,885 8,981,165 5,270,319 18,566,250 | 45,206,454
1989 22,556,101 11,745,302 6,662,598 3,283,171 2,683,772 17,712,245
1988 22,556,101 11,745,302 6,662,598 3,283,171 2,683,772 17,712,245
1987 22,556,101 11,745,302 6,662,598 3,283,171 2,683,772 17,712,245
1986 22,556,101 11,745,302 6,662,598 3,283,171 2,683,772 17,712,245
1985 22,556,101 11,745,302 6,662,598 3,283,171 2,683,772 17,712,245
1984 13,079,469 8,558,426 2,584,708 3,624,488 1,653,640 | 13,836,554
1983 13,079,469 8,558,426 2,584,708 3,624,488 1,653,640 | 13,836,554
1982 13,079,469 8,558,426 2,584,708 3,624,488 1,653,640 | 13,836,554
1981 13,079,469 8,558,426 2,584,708 3,624,488 1,653,640 | 13,836,554
1980 13,079,469 8,558,426 2,584,708 3,624,488 1,653,640 | 13,836,554
1979 155,605,273 54,833,824 33,239,656 39,395,895 34,709,585 | 128,939,304
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<E 211> JIYEE HF49EY

A A ch= otutE A ChA| CH HIAFE

A 13,883,571 3,797,112 8,185,063 503,630 1,246,486 151,280
20104 205,476 35,391 155,385 1,762 11,527 1,411
20094 347,381 46,175 271,236 4,332 23,583 2,055
20084 407,692 51,969 313,593 4,970 34,431 2,729
20074 385,733 51,667 311,883 2,895 16,633 2,655
20064 382,879 44,699 320,070 2,649 13,020 2,441
20054 444,999 72,049 347,061 3,947 17,734 4,208

1995~
20044 5,383,734 876,094 3,652,353 146,533 658,668 50,086
119%%8_4 4,976,596 1,455,633 2,690,159 303,181 462,913 64,710
19794

0| ® 1,349,081 1,163,435 123,323 33,361 7977 20,985

<E 21.12> I EZ A5dxY Mds 2F22E 27
_ e e

A 13,883,571 3,797,112 8,336,343 1,750,116
20104 205,476 35,391 156,796 13,289
20094 347,381 46,175 273,291 27,915
20084 407,692 51,969 316,322 39,401
20074 385,733 51,667 314,538 19,528
20064 382,879 44,699 322,511 15,669
20054 444999 72,049 351,269 21,681

1995” 5,383,734 876,094 3,702,439 805,201
2004'_‘_4 ’ ’ ’ ’ ’ ’

1980" 4,976,596 1,455,633 2,754,869 766,094
1994'_‘_4 ’ ’ ’ ’ ) ’ ’
19794

0| ® 1,349,081 1,163,435 144,308 41,338
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<E 2114 J1HEE E

P
i
140
0
02
nE
H‘
o
Jon
rot
Olot

=3

o crEe zs 5 il

A 474,782 961,668 138,404
2013 5,548 29,028 1,762
2012 5,548 29,028 1,762
2011 5,548 29,028 1,762
2010 4,270 16,450 1,011
2009 5,571 28,672 2,123
2008 6,270 33,186 2,997
2007 6,234 32,999 1,485
2006 5,393 33,835 1,192
2005 8,693 36,852 1,649
2004 10,570 38,843 6,125
2003 10,570 38,843 6,125
2002 10,570 38,843 6,125
2001 10,570 38,843 6,125
2000 10,570 38,843 6,125
1999 10,570 38,843 6,125
1998 10,570 38,843 6,125
1997 10,570 38,843 6,125
1996 10,570 38,843 6,125
1995 10,570 38,843 6,125
1994 11,709 19,268 3,885
1993 11,709 19,268 3,885
1992 11,709 19,268 3,885
1991 11,709 19,268 3,885
1990 11,709 19,268 3,885
1989 11,709 19,268 3,885
1988 11,709 19,268 3,885
1987 11,709 19,268 3,885
1986 11,709 19,268 3,885
1985 11,709 19,268 3,885
1984 11,709 19,268 3,885
1983 11,709 19,268 3,885
1982 11,709 19,268 3,885
1981 11,709 19,268 3,885
1980 11,709 19,268 3,885
1979 140,374 15,140 3,144
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25 ZEE ASE 20134 IE
Code 2 HS T2 0 &
A 1,705,349
P 18 | a5 462,800
2 S EARY 19 [ Z2% 1,242 549
4| EAITEAHEEALA -
5=, 2~ A 2,696,500
2 x2 390 | 7|EFE =M 7| X 2| Al A 2,696,500
"7 =2 & A 1,212,701
4 | g Xz HI7I2Me|ALH IS LT
ol = 7j AY of 389 | siajay 1,212,701
34 o 2~ A -
2l -
N A~ A 383,883
Z oy 68 | AtsAtY P 383,883
A~ A 35,198
= of 179 | o A[Z -
EHe 189 | 7IEFZ Of A| & 34,771
349 | EEREOHA 427
A~ A 136,091,286
12 [ Aofd 83,239,908
173 | ~OfA[E 313,489
174 | A F 9,018,157
180 | 7| Etmtof Al M 17,372,883
181 | AIZ 4,974,589
182 | e 5+ 3,943,742
183 | CH&luy 51 3,809,634
184 | & & 6,607,272
Sof 2 Aohe 185 | L= AIE 299,725
186 | 7IEFADf Al Z 2,211,473
el 187 | s AT 0jAIZ 102,348
2 72 188 | s MEZEE 19,648
38 | #Hop 60,138
75 | Zzmof AL 1,256
58 | ME(UZEZMolsY) 209,998
3B | Fra 2,771,420
334 | WA RIIASE 384,834
339 | Al g ol & 69,864
337 | WsptARFA M7
338 | o Bp7pA mHOf & 84,885
341 | B RIFA O A 6,495
342 | BN RIIAK F A 2,392
73 | SltEEofo 345,557
74 | 2|27 mof & 200,162
A~ A 45,785,271
2 db gl 2 AlX] o 2 HFod 201 | Lb=afAld 249 867
TR oEaRE g EaE 294 | 3¢ 1,969,508
301 | JIxsd 585,443
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<¥E 21.19> T& WA ofjg 2
ex ZEE M2E 20134 HH J|F
Code 2 HS -2 4 X
295 | of & 16,696,846
296 | ofel=s 469,013
302 | FAE oL 10,851,438
243 | MtAHTEHAIM 734
244 | AfAHTEHA|M 10,255
245 | 7|EfFRAlA 67,215
246 | HAHAZ25H|F 110,741
247 | HAHESIA|A 4746
248 | HAASTH T 118,991
249 | 7|EFM S Al A 146,045
252 | 7|EFRIA H Al A 105,484
ekl 242 | SASAE 138,576
250 | AAHOFHE 49,897
251 | HAadSE e 142,933
202 | BhE=HiAlA 100,916
293 | 7|Ef=etA| A 75,917
ek g3 SAE 208 | HHSHE 5,017,047
209 | FAmETH -
300  st=EMETH 3,948
78 | IA|= 3,252,580
289 | Al 93,526
290 | ME=HAN -
297 | 7|Eb B HEA|A 5,423,605
~ A 76,733,783
13 | sH2AH 7,671,921
55 | dEtSAlA 60,382,076
56 | FAHSAH 2,938,022
SAd & F | 37 | MotE 109,242
e 79 | Motd 15,882
67 | ctetxA 822,445
303 | ctetFEA 486,060
304 | REFH 3,941,709
306 | FEA 366,426
~ A 170,959
— 17 %J}FAF 58,657
287 | S EA} -
284 | AEA} 112,302
~ A 240,146
EE AAH HESE 1M1 et 938
Algl MEMu|A | GA 2O | 132 | AEta 172,016
of J12E2  HZ | 108 |HICIQEZAA 56,165
RIS T 109 | HIC|REA~ZF 5,476
129 | H|C| 2 S 2t AAl 5,551
130 | HIC|2EA~Z % -
s o E~ | 1,078,068
e 47 | Hs5= 191,967
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ERAEER ZEE AlSH 201349 HA J|F
Code 1 Code 2 HS T o &
405 | HE= -
406 | 7| EFL S EAIA[A 457,262
407 | &3 301,894
s o 409 | SAIAIA 4,200
== 410 | TAIAIA -
41 | BAAA 808
403 | o4 73,663
=0, IA Was 408 | S Z 2 OY A EA|M 48,274
A2 MEAMEA 2 A 3,675,352
= = Al 46 | 2A= 846,118
402 | MAIM 35S 1,366,609
404 | EAIEAIA 1,462,625
ZFe =Zz0 2 A -
e, AlAY 5
FEREDE -
SERHP ‘ A -
A~ A 6,006,599
=21 14 [ 2892 1,635,890
282 | 2894 4,370,709
28 ¥ 28y 23 o oz £ A -
=] 52 | AZREHICAIR A -
28 ¢ =23 &~ A -
e M| A | -
o apol A& A 474,149
PEae 2 Aoy 118 | ESMBHAIRE S 474,149
& A, F =0t 2~ A
H| 2| |
A~ A 2,758,270
216 | 74 -
ot 27y o 229 | AT 2,710,908
230 | Alga 15,600
231 | ASA AL -
) 232 | 7|EtdF 4 31,762
ME, mer 2 7| ~ A _
= Mu|AN HEMY| AN ‘ -
UE7ls, AxY A A -
ol @ It 2}
57| M| A ¢ ‘ -
Jlet M=, o &~ A 587,353
stal Jla M| 65 |[S2H 104,495
H| A @4 61 | Azl 482,858
AL Al A 2| ~ A _
Aeiampel g | B TEAEA -
oIx|2l AMH|ANA GEa)=
AEAE MBS e Afal = -

A Od
— =
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TESF MEH 20134 BHH 7|FE

o
4
o

b

ol
>
02 0

M og

>0
ot On
00X

H3 | T Gk
A~ A 28,788,892
50 | K| HXx|ME 155,792
279 | Apx|THA| & AL 5,110,939
42 | SSAA 166,463
53 | 7|El33AlA 5,879,784
276 | S U FAIA 360,057
278 | T It7| & EH AL 5,892,571
391 | & 12,406
393 | & Ek A 331
394 | HAMES A 407
395 | & 113
396 | ZHEFAALY 74
397 | MEAA -
398 | 7|Efu ™ 3 AN A 2,004,859
399 | HsZs A 96
400 | 7RI 36,984
401 | mEA 53,302
43 | 4EAM 354,804
44 | mEAL 519,251
51 | X| 7T 15,718
45 | R 635,209
281 | 7|EIZS 3 A FAIA 7,589,732
2~ A 163,575,440
32 | X|Hot=sHMH 366,943
214 | =t 407,250
215 | g2 -
224 | wx[¥ 2,193,862
225 | 7|Efst 12,797,307
239 | ofzZlo|H 2,850,317
240 | otz =X Al A 531,177
241 | 7| Efots &HAIA 1,219,624
218 | &=t 37,839,363
219 | S8 18,926,391
220 | 155t 26,107,775
222 | 2ot 2,855,234
221 | ofstm 29,590,155
223 | &t 2,310,068
63 | =t 13,035,954
212 | =t 9,734,662
226 | =2 691,429
227 | A 557,817
228 | 7|Etu s 32,614
72 | AEEEHLA 114,364
211 | Al = A 1,149,854
359 | 2™t 220,435
360 | HH|[EtH 42,845
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EEMAER ZER M2f 201349 HA J|F
Code 1 Code 2 S | 72 0 &

A~ A 44,092,785
200 | et & 7,053,987
201 | AHE ol D 2l 289,266
204 | MAlg el 280,526
205 | ¥l 8,132,312
206 | 2ok 2 604,265
207 | 7|ErH & 1,001,471
208 | My e 368

210 | 7| Etde|H -
23 | x| 1tel gl 464,945
HAN 202 | x|z 2 251,717
203 | st 2l 499,828
14 | o< 19,461,473
_ 197 | &¢ 789,785

2HAY 2 A= S :

x| M| 2o 198 | |y 67
199 | 7|Efe| B A| A 2,934,172
24 | stolel 1,080,105
25 | e 78,842
26 | H=9 12,455
48 | BHA 1,038,067
36 | Ak 119,134
P 16,432,112
234 | ol=EX| AN 8,825,455

209 | ofekrlE A -
AbE|2X| AMH| | 233 | obEHHAIM 71,263
A 238 | Y ROIERAIM 2,718,828
235 | Ab3|Z XAl A 3,082,014
236 | 2R2EX|AIA 364,137
237 | 7|EH= R RIA| A 1,370,415
A~ A 19,932,108
85 | 3% 45,137
106 | 2E 5,251
107 | o1oi & 5,684
110 | =% 1,120

112 | MAHAZ -
113 | 7|Et3 A% 130,933
S I o
g, amx 8 Ty L2l | e 38,158
of7hte Mu|agd | T 122 | et 22,230
- 125 | 7|EF2 512 R 3| A| A 5,277,603
126 | 2g 213,324
127 | odoi & 58,520
128 | MAHAH 2,466
131 | 2% 73,592
133 | 7|EtZ o & 1,177,137
146 | 7| Efgtatat 944510
155 | 7| EFM Al & 2,632,630
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EEMAER =Z=ES MS3E 20134 MH J|=F
Code 1 Code 2 HS T s
419 | ol gt 18,611
420 | OFR= &t 1,463
421 | o{2lo| 3| & 14,122
49 | S 210,333
213 | A& 3,177,204
66 | SAMA 3,137,681
147 | gt= & 1,088,665
148 | o] =&t 461,730
Zab o= 2| 149 | ek 194,506
0{7F=ted AMH| | 150 | 7| &t 239,407
A 151 | MHAM AR 82,313
152 | dfzts| &t 210,131
153 | =t 33,422
154 | X & &t 126,707
124 | S A=2 547
156 | = =¥ 57,018
157 | A2 71,764
158 | =& 71,598
159 | 7|Ets.Al=9 60,190
A~ A 34,562,881
27 | & 835,022
28 | M=s=H 1,263,583
oI, rzx g IREESE b 110804
’ A =XtAT| A ,
07b2E MH|A Y YVREE —
145 | 28 & -
274 | == 253,367
83 | 2sAlM 260,479
253 | X Sz 1,900,283
254 | Ef & 164,141
255 | MEEF 152,490
Amx 9 9 256 | HLAZ 120,881
2tpred AH|A 258 | of|of =8| &t 59,596
o 264 | 2= 1,834
= 265 | SAE 457
266 | 77| & 9,315
89 | MHHAZ 1,732,578
257 | A 23 A 1,020,190
95 | E=0lgAlA 26,341
263 | ==0|8AIA 93,102
268 | TAHZE 98,779
91 =27 235,551
259 | =2 & 479,538
267 | =2 & 846
2 | g7z 2,678,600
260 | & & 155,517
94 | BEZHLGE 1,291,265




EXMNYER ZER MEE 20134 WX J|F

Code 1 Code 2 HS T& o &
262 | ZZALE 2,376,547
90 |olojzeH 123,826
9% | 7IEtRSAIA 997,616
142 | M| 683,389
143 | 2% 994,312
269 | 270| EE 1,203
270 | E{2AHOIEH 328
271 | Soi& 61,683
272 | AHAE 4,301
273 | 2% 8,195
275 | 7|Et 2EAIM 6,926,962
307 | RRIAIM A AN 95,986
312 | 7IEfRI2tAIM 2,089,190
423 | FAA 736,629
424 | SR BFEEs Al 19,142
425 | FEX0 B5=s AlA 28,667
426 | HEX|o| BEEEE AlA 2,401
427 | 7| EFZFAH AN 1,128,711

amx o o 81 | HAUJANSeA -

g, 2mx 8o on S| 82 | SERSsaHss -
of7hEtE Mu|Aed | 1T T 175 | HAad AN S Yol Al 16,044
= 176 | SR SH UM S oAl 13,558
177 | AE{UHFEHALA LN Sl Al 101,717
178 | L HHH M Z & 2| Al A 252,089

80 | lEUHFEA YA MM B YL -
70 | el & 3,275,780
93 | Al SHAIE 20,401
261 | AU SHAlE 19,482
137 | o &te|dhojf 4 151,653
138 | ojAX st E L 1,259
140 | Zopa 303,271
305 | EM7IedA 4,021
310 | FHX| =G A A& 45,103

311 | AR A -
308 | R=F 25,449
309 | =5t 15,875
15 | dAs% 277,018
57 | 71¥ 627,972
123 | MAIE 117,977
422 | pHotet 30,247
A~ A 30,719,497
99 | Apzt 826,927
3 ¥ chA, F 164 | ApEH 1,689,215
2l 2 ZIEt Jhel | @al 2 ockdl | 97 | m3 2,964,755
Me| A 100 | 7I=¥ 10,815
162 | W3 15,461,031
98 | Mg 211,116




EEMAER ZEE M2E 20133 HE
Code 1 Code 2 HS T o &

101 [+ 828
102 | 42 1,856
163 | Mgt 2,154,582
166 | =2 320,978
167 | 42 284,742
84 | ZuysH 231,267
103 | &l 55,905
sl o ot | 104 | AHE 6,726
105 | 7IEHEmE 5 & 1,626,845
160 | ZmE 3 & 406,153
161 | 7|EFEWA| M 1,088 544
165 | 7| =2 200,015
168 | 2l 324,455
169 | Atg 50,279
172 [ 7IEtE 0 5 & 2,802,463
~afof 2~ A 4,215,951
Tl 60 | +2ld 4,215,951
A~ A 7,159,940
sl o o, $ 34 |olgd 69,864
2l 2 It el 3% |ojgd 873,872
NE[ES B | =235 3,062,180
39 | ototgl 13619
69 | otopAlE A 432,280
77 | otor 2,136
22 | MEt2 233,973
71 | MEtx 111,864
64 | HeolAt 5,869
JIEb JHel M 170 | HEE(E2E 2 FH2l) 56,425
H| A9 171 | 2otet 2,131
414 | 2Xlo| EEE HEE 33,424
415 | 2oty 106,880
416 | 3tEAIA 54,847
M7 | XAER|o| B4EE ASE 539
REREEEREERE 188,818
428 | m Al E 359,100
134 [ o4& 1,534,074

40 | MExeld -
116 | Zeateta 18,045

286 | ZEMES -
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<¥ 2120> 0|ZF HH

M 2 = HE[m?] | HE 2 = o X [m?]
16 o233 sAlA 2,560,911 87 | ZIEtM2E 22l AN 28,498,906
20 CH | &~ 3,879,134 | 115 | AFR & 46,300,151
21 & 3HEA 360,659 | 119 | 7|EFAR A 11,267,250
29 ot=2 3|2 3,651,583 | 135 | 3ol & 413,461
30 o235 691,727 | 136 | 3| 33,563
31 o2 s eE 285,953 | 139 | 7|Etx 3 & 457,078
54 | Z|EtM1E 22l AN 46514646 | 217 | 7|Ef S TAIA 15,889,386
59 | M= 16,645,171 | 277 | LEAZAIM 968,436
62 | E7H 135,879 | 283 | Lu| AH 30,709,428
76 | Y 6,263 | 285 | AIR A 34,709,428
86 | AFR 1,407,438 | 288 | 7|EtL Hid F Al 28,807,545

<E 2121> H 2| HHE

M 2 = HE[m?] | ME 2 = o X [m?]
17 BHMA 1912167 | 321 | =2 HA==% 14,457
190 | {H A= AtE 0| 743304 | 322 | EE AMSF 174,892
191 | st=Holg 159211 | 323 | =€ Fela% 4,731
192 | S EAIA 5,558,416 | 324 | 7|Et= %+ 54,138,950
193 | SO HAIM 147,143 | 325 | ot & 439,670
194 | B AlM 1,125,994 | 326 | =FEoOld 173,850
195 | EEtAlA 201,047 | 327 | TlHi &AM 250,328
196 | 7|Ef2TAIA 702,954 | 328 | &1 0

280 | == 23555 | 329 | Z|EtEIIAA 9,275,824

313 | woll=& 15,851,703 | 330 | «Ht&tn 5,748,150

314 | EE53% 0| 331 | WzzD 464,250

315 | 285 M=% 12,835,481 | 332 | d=&1 334,045

316 | 25 7t % 861,084 | 335 | flgd=d =4 276,535

317 | 25 dMZF 16,555 | 336 | flgd=X &L 519,448

318 | 25 Z&3% 74379 | 340 | g EFFE 73,787

319 | 25 gz Z 4762 | 343 | RE=L8a 11,563

320 | =5 M=% 31,205 | 344 | =X &L 9,790
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<E 2121> M2 HAH (H=£)

M 2 = HE[m?] | HE 2 = o X [m?]
345 | FEESEOfAIA 3,931 | 371 | Q& 207,223
346 | AYItAESHE L 10,038 | 372 | &&= 37,374
347 | DT A T A~ 3,410 | 373 | LOo{A|A 892,035
348 | LATIAKEA 5092 | 374 | B3t& 232,959
350 | EATIAESAIA 3283 | 375 | 7IEAIA 44,686
351 | stekRHEA 953 | 376 | 7|El=sAl=2EH Al 17,664,201
352 | 7|EtRI " EXNMEAEAA 1,510,354 | 377 | 715 S 2sAH 61,926
353 | FAFE 25844552 | 378 | =TT M E 12,481
354 | M|X}ZEF 461,870 | 379 | | At 713,277
355 | H|X}&E 266,822 | 380 | 7IES&E 390,198
356 | HALE 343,088 | 381 | 7IZ A& 70,858
357 | ojof & 989,723 | 382 | s=HYEL 11,496
358 | HH|=Z 4127300 | 383 | MES=AISAIA 57,299
361 | Xt 873,653 | 384 | 7|EI7IZA|A 892,627
362 | FIIE 35,320 | 385 | 2=AElAlA 1,492,851
363 | 7| EfAtS A EEHAIA 2,834,737 | 386 | HIZ|EX2lAlAM 0
364 | EEH 2,728,736 | 387 | HIZ|SM S AlA 0
365 | TAE 81,843 | 388 | 1=4t 237,882
366 | SEHAAlA 530,127 | 392 | =4t « FAA|A 3,267,542
367 | =24 544348 | 412 | &M & 4574771
368 | ZH= XN Hl At 696,990 | 413 | 7|EtHUNMAIA 623,905
369 | FAt 1,377,644 | 429 | Z|E} 409,758,345
370 | FAt 84,440,717
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<HEH 2122> FARE F2A)
10°Kcal A CHE Y ofmtE AR FEN | CIMOH B | AJLFE
BHA| 221,102.2 68,307.9 | 123,799.4 7,257.9 16,586.3 5,150.7
of e 4.368.6 3,744.3 158.4 1.7 432 411.0
5% 16,1145 14,250.8 452 4 228.8 3227 859.8
3% - - - - - -
Z2EEw - - - - - -
B 338.3 - 338.3 - - -
Z2a 8,247.5 6,452.2 830.7 166.4 260.3 537.9
Het - - - - - -
=PNPIES 118,215.6 23,097.3 76,215.8 5212.4 12,030.4 1,659.7
o= 55,509.4 20,763.3 27,4955 1,638.6 3,929.7 1,682.3
A of| L x| 18,308.3 - 18,308.3 - - -
7| Ef - - - - - -
<3 2123> FARFE ieEd 9
TOE 3t Chs F e SIS MNEEBSFH
BHA| 22,110,220 7,345,860 12,379,940 2,384,420
of e 436,860 415,530 15,840 5,490
5% 1,611,450 1,511,060 45 240 55,150
3% - - - -
ZEEw - - - -
B 33,830 - 33,830 -
z23 824,750 699,010 83,070 42,670
Het - - - -
=PNPIES 11,821,560 2,475,700 7,621,580 1,724,280
o 5,550,940 2,244,560 2,749,550 556,830
A of| L x| 1,830,830 - 1,830,830 -
7| Ef - - - -
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<iE 2.1.24> Tr=5

= (=)
FETE—H =)

=¥ ofLix 25

TOE =E dgres | dy =E =5 | FHALIIE
A 7,345,853 4,902,948 112,466 565,572 183,317 1,581,551
A EF 415,530 314,183 - - - 101,346
ST 1,511,058 1,142,516 - - - 368,543
A% - - - - - -
#u5R : : : : : :
535% : : : : : :
=== 699,009 528,523 - - - 170,486
St : : : : : :
AT 2,475,697 1,871,882 - - - 603,815
o 2,244 559 1,045,845 112,466 565,572 183,317 337,359
240f L4 %] : : : : : :
7| E} - - - - - -
<E 2.125> BEFY x4 oux| 27
TOE 2 dgres | dy =L =y | #HALIIE
A 12,379,929 8,262,913 189,538 953,155 308,943 2,665,379
A EF 15,840 11,977 - - - 3,863
ST 45,240 34,206 - - - 11,034
A% - - - - - -
#u5R : : : : : :
SEER 33,830 25,579 - - - 8,251
=== 83,070 62,809 - - - 20,261
St : : : : : :
AT 7,621,572 5,762,693 - - - 1,858,880
o 2,749,549 981,355 189,538 953,155 308,943 316,557
o L X| 1,830,828 1,384,294 - - - 446,534
7| E} - - - - - -
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<k 2126> MEd SsFH Y ol{X =F
TOE Bt ch e 5 o =E =y Z|AL7 | EF
2t 2384418 | 1,591,466 36506 | 183,581 59,504 | 513361
ol 5,490 4,151 - - - 1,339
S5 55,150 41,699 - - - 13,451
3% - - - - - -
3esR - - - - - -
s3s7 - - - - - -
=z 42,670 32,263 - - - 10,407
et : : - - - -
AT 1,724,278 1,303,732 - - - 420,547
He 556830 | 209,622 36506 | 183581 59,504 67,618
of i x| - - - - - -
7| E} - - - - - -
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jarn ar §

<E 2128 &Y & 33

Fz 24 x4 oUX &/

TOE A ek 2 o g =9 e F|ALZIEF
A 18,964,560.6 | 6,534,527.3 | 4,583,142.8 | 1,945013.1 | 2,259,586.1 | 3,642,291.3
b=y 183,975.4 152,963.0 - - - 31,012.4
ST 571,713.6 513,079.1 2,146.9 - - 56,487.6
a7 70,245.2 52,308.6 145.0 - - 17,791.6
dEER 7,563.0 7,563.0 - - - -
SEST 61,699.3 57,986.8 - - - 3,712.5
==2x 684,981.4 166,299.7 15,852.7 - - 502,829.0
e 15,391.2 8,583.7 - - - 6,807.5
EAIZbA | 46339732 | 2,433,935.8 861,841.5 - - 1,338,195.9
e 12,477,083.4 | 2,932,169.7 | 3,683,636.9 | 1,945013.1 | 2,259,586.1 | 1,656,677.6
ol LA x| 218,010.7 198,490.8 19,5619.8 - - 0.1
7| Ef 39,924.2 11,1471 - - - 28,777.1
<E 212> &Y % 35 72 24 ELE olHX| 27 - SSAIA H 9
TOE A ek 2 o g =9 e F|ALZIEF
A 18,302,019.8 | 6,493,340.4 | 4,547,987.2 | 1,418902.6 | 2,242,374.4 | 3,599,415.2
b=y 183,253.0 152,240.6 - - - 31,0124
ST 570,521.0 512,064.3 2,146.9 - - 56,309.8
a7 68,972.3 52,232.7 145.0 - - 16,594.6
dEER 7,563.0 7,563.0 - - -
SEST 59,511.8 57,986.8 - - - 1,525.0
==2x 684,256.0 166,219.8 15,841.7 - - 502,194.5
e 15,387.3 8,583.7 - - - 6,803.6
EAITEA | 4,626,823.3 | 2,429,098.6 861,626.1 - - 1,336,098.6
e 11,829,153.0 | 2,899,068.8 | 3,648,707.7 | 1,418902.6 | 2,242,374.4 | 1,620,099.5
ol LA x| 217,5692.3 198,072.4 19,5619.8 - - 0.1
7| EF 38,986.8 10,209.7 - - - 28,777.1
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<E 2130> AtF2 EX

H ol %] 2F

TOE Al | dwes | W@y =L =y | #HALIIE
A 5,691,425.8 | 1,772,889.5 | 1,399,715.9 668,346.8 763,168.1 | 1,087,305.4
A EF 50,383.2 50,383.2 - - - 0.0
ST 280,639.0 227,048.5 661.0 - - 52,929.5
a7 21,566.7 8,280.8 74.5 - - 13,2114
Z2ASw® 73.0 73.0 - - - -
SEER 52,028.7 52,028.7 - - - -
=== 111,183.0 42,199.3 4,547 1 - - 64,436.6
e 10,856.1 7,004.8 - - - 3,851.2
SAIZEA | 1,028,080.0 577,023.1 209,604.5 - - 241,452.3
o 4,013,716.3 693,760.8 | 1,177,146.6 668,346.8 763,168.1 711,294.0
ol LA x| 120,950.1 113,267.8 7,682.2 - - 0.1
7| Et 1,949.8 1,819.6 - - - 130.2
<E 2131> Hojy = ofux 7
TOE Al | dwes | W@y =L =y | #HALIIE
A 4,210,801.6 | 1,666,337.4 | 1,264,651.3 458,585.4 462,024.2 359,203.3
A EF 61,782.4 58,621.8 - - - 3,160.6
ST 64,074.4 63,278.0 - - - 796.4
a7 1,654.8 1,412.1 - - - 242.7
#u5R : : : : : :
535% - - - - - -
=== 85,419.0 59,279.0 7,078.4 - - 19,061.6
e 1,477.9 1,092.9 - - - 385.0
SEAIZEA | 1,048,658.0 657,169.4 338,624.0 - - 52,864.6
o 2,922,694.2 806,193.3 914,921.1 458,585.4 462,024.2 280,970.2
ol LA x| 17,368.3 13,340.5 4,027.8 - - -
7| EF 7,672.6 5,950.4 - - - 1,722.2
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<E 213> 24Y Bk

H ol %] 2F

TOE | dwes | dy = =y | #ALYIE
A 3,902,752.0 929,007.5 925,526.1 26,514.6 579,520.1 | 1,442,183.7
et 66,613.1 38,771.7 - - - 27,8414
ST 41,5757 41,5757 - - - -
a7 5,119.7 5,119.7 - - - -

ausR | - - - - - -
SEST - - - - - -
==@ 378,348.9 16,032.2 3,481.9 - - 358,834.8
e 2,327.1 - - - - 2,327.1
EATEA 990,484.2 138,969.4 30,116.4 - - 821,398.4
e 2,384,405.0 679,436.2 891,672.1 26,514.6 579,520.1 207,262.0
Zof LA X 7,108.3 6,852.6 255.7 - - -
7| Et 26,770.0 2,250.0 - - - 24,520.0
<E 2133> Hutel BY ofLx| EF
TOE A | dwes | gy = =y | #ALYIE
A 1,329,030.7 733,510.5 290,960.9 30,790.8 148,053.5 125,715.0
et 4,263.4 4,263.4 - - - -
SR 64,022.6 62,865.7 - - - 1,156.9
a7 1,834.7 1,401.6 - - - 433.1
dEST 7,164.6 7,164.6 - - - -
SESR 5,506.3 3,981.3 - - - 1,525.0
==@ 46,934.7 11,031.5 7319 - - 35,1713
e 124.6 1.8 - - - 122.8
EATEA 558,566.1 398,536.9 103,859.8 - - 56,169.4
N 631,897.0 237,900.2 186,369.2 30,790.8 148,053.5 28,7743
Zof LA X 6,354.5 6,354.5 - - - -
7| Et 2,362.2 - - - - 2,362.2

_89_



<E 213> We 85 ofux £F
TOE 2 dgres | dy =L =9 | #ALIE
A 1,000,122.4 358,633.0 261,389.2 71,765.0 73,811.2 234,524.0
ol gt - - - - - -
ST 19,423.4 17,538.0 1,485.9 - - 399.5
a7 3,921.8 2,878.8 51.0 - - 992.0
HAER : : : : : :
SEER 1,118.7 1,118.7 - - - -
=21 15,756.8 2,112.3 - - - 13,644.5
e 4.3 4.0 - - - 0.3
EATEA 338,882.7 194,932.1 65,421.3 - - 78,529.3
o 596,550.7 116,797.5 193,218.6 71,765.0 73,811.2 140,958.4
ol L X| 24,464.0 23,251.6 1,2124 - - -
7| E} - - _ _ _ _
<E 2135> BBM SEY ofux EF
TOE 2 dgres | dy =L =9 | #ALIE
A 545,900.3 186,819.7 150,971.6 27,608.8 52,376.2 128,124.0
A El 10.4 - - - - 104
ST 15,677.7 14,830.0 - - - 847.7
a7 2,478.9 2,243.3 19.5 - - 216.1
HAER : : : : : :
535% : : : : : :
=21 838.7 36.9 - - - 801.8
et - - - - - -
EATEA 142,635.5 87,427.7 39,075.0 - - 16,132.8
o 366,164.6 68,454.5 107,652.4 27,608.8 52,376.2 110,072.7
o L X| 18,052.0 13,827.3 4,224.7 - - -
7| Et 42.5 - - - - 42.5
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<# 2.136> Cist ST

X 2/

TOE A e 2 gt =9 S F A7 EF
A 449,388.0 154,589.5 119,986.6 45,388.2 54,825.3 74,598.4
A El - - - - - -
ST 2,606.5 2,426.7 - - - 179.8
aw 1,527.9 1,348.2 - - - 179.8
dEER 134.8 134.8 - - - -
EEER 584.2 584.2 - - - -
=z u 1,438.0 1,348.2 - - - 89.9
FE - - - - - -
ZAZEA 166,722.9 98,865.4 49,882.1 - - 17,975.5
M= 269,632.8 44,489.4 68,756.4 45,388.2 54,825.3 56,173.5
EGIEPN 6,740.8 5,392.7 1,348.2 - - -
7| E} - - - - - -
<E 2137> =31 ¥ ol4X| 2F
TOE 8t g es | Wy =E e 2| AF 7| EF
A 1,172,599.0 691,553.3 134,785.6 89,903.0 108,595.7 147,761.4
A Et 200.5 200.5 - - - -
ST 82,501.7 82,501.7 - - - -
aw 30,867.8 29,548.2 - - - 1,319.5
dEER 190.6 190.6 - - - -
EEER 273.9 273.9 - - - -
=z u 44,336.9 34,180.5 24 - - 10,154.0
FEL 597.3 480.2 - - - 117.2
ZAZEA 352,793.9 276,174.7 25,043.0 - - 51,576.2
M= 644,092.4 252,027.9 108,971.4 89,903.0 108,595.7 84,594 .4
A of| L X| 16,554.3 15,785.4 768.9 - - -
7| Et 189.7 189.7 - - - -




<E 2138> SSAH EXE oHX| =7

TOE Al | dwes | W@y =L =y | #HALIIE
A 662,540.8 41,186.9 35,155.6 526,110.5 17,211.7 42,876.1
A EF 722.4 722.4 - - - -
ST 1,192.6 1,014.8 - - - 177.8
a7 1,272.9 759 - - - 1,197.0
#u5R : : : : : :
SEER 2,187.5 - - - - 2,187.5
=== 725.4 79.9 11.0 - - 634.5
SFE 3.9 - - - - 3.9
AT 7,149.9 4,837.2 2154 - - 2,097.3
M 647,930.4 33,100.9 34,929.2 526,110.5 17,211.7 36,578.1
ol L X| 418.4 418.4 - - - -
7| EF 937.4 937.4 - - - -
<E 2139> oUX| ZZAl HHASE 7|F tfetmel ST o Bl
TOE Al | dwes | W@y =L =y | #HALIIE
A 100.0% 26.7% 30.3% 4.1% 10.1% 12.2%
A El 0.0% - - - - -
ST 0.6% - 0.5% 0.0% - -
a7 0.3% - 0.2% 0.1% - -
P RS 0.0% - - 0.0% - -
SEER 0.1% - 0.1% 0.0% - -
=21 0.3% - 0.1% 0.2% - -
St 0.0% . - - - -
AT 37.1% 11.1% 18.4% 3.6% - -
M 60.0% 15.3% 9.9% - 10.1% 12.2%
o L X| 1.5% 0.3% 1.1% 0.1% - -
7| gt 0.0% - - - - -
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2 2cke|
2 = FAL Ch= el otmtE NEE
= DO+@+@3) O) @ ®
oAt & (XM m?) 1,574,854 474782 961,668 138,404
od &y ey E=u 1] 100.0% 30.1% 61.1% 8.8%
M &
oyl 71.64% 21.60% 43.74% 6.30%
AF22HTOE) 22 110 7,346 12,380 2,384
x| | FHEOH| 100.00% 33.22% 55.99% 10.78%
M &
chl 54.71% 18.18% 30.63% 5.90%
off L x| &l chel
TOE/Hm) 14.04 15.47 12.87 17.23
<IE 2142> AHEE 2t
dHE . Foj | Al o Fod |
i g [ ooy Q| Al ¢ 2t K|
T R O+@+@+ | T T
O46 0) @ ® ® ®
o104 & (K m?) 477082 | 173960 | 136,510 76,734 45,785 44,093
of = At 2rfy| 100.0% 36.5% 28.6% 16.1% 9.6% 9.2%
MA &
chul 21.7% 7.9% 6.2% 3.5% 21% 2.0%
AH22HTOE) 16,134 5,691 4211 3,903 1,329 1,000
ofx| | A ECiH| 100.0% 35.3% 26.1% 24.2% 8.2% 6.2%
MA &
oyl 39.92% | 14.08% | 10.42% 9.66% 3.29% 2 47%
ol 1l & e 33.82 3272 30.85 50.86 29.03 2268
(TOE/Hm°) ' ' ' ' ' '
<E 2143> 3352 {CHY
- . zZ38 B A Cf &t EES
- D+@+3) © @ ®
A & (Km?) 146,418 28,789 34,755 82,874
od &y ey E=u 1] 100.0% 19.7% 23.7% 56.6%
Xl— i‘” %%’ O, O, O, O,
oyl 6.66% 1.31% 1.58% 3.77%
AF22HTOE) 2,168 546 449 1,173
x| | FHEH 100.0% 25.2% 20.7% 54.1%
Xl—-l i‘” %%’ O, O, O, O,
oyl 5.36% 1.35% 1.11% 2.90%
off L x| &l che
TOE/Hm) 14.81 18.96 12.93 14.15
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<E 2144> ATY 2oy chd7|Fo| st (2001 0| F)
okl : W/m?K
7(| g:|l = I:!7(|o:i L.I-l:!x|o:i x-” =
HE29o He T =T T
Q7lof Y wHals A= 0.470|35t | 0.580|3F | 0.760]5t
Ao oY
Q7o 7™ Hal= 4R 0.640l5t | 0810lst | 1.100|38}
z M350 A= Q7|0 =M HMEE B 0.290|5t | 0.350[3F | 0.410]5}
Aol R}
Ee X E Q7o 7MY Wal= 4 0.410|st | 0.520]st | 0.580|5t
HEEbEhErol - - =
ol 7ol = A He 0.350|5F | 0410|st | 0.470|5t
H3le 49 H}EF=kElO] - - -
[ sizof ol ol e 0.410|st | 0470|st | 0.520|5t
HA 9| dHi=k HEEF-kErol - - -
ol 70| 7HH He 0.520|35F | 0.580|3F | 0.640]5t
H3le 49 H}EF=kElO] _ _ _
ol e 0.580|5F | 0640l8F | 0.760|38F
ZEFEo =4 0.350|8F | 0.470|st | 0.580|5t
ZExeyof Histtalol A2 0.81olst | 0.81olst | 0.810|35t
=7} dlet
Sk 8 2 el A 116013 | 1.16013F | 1.160]3}
Q7o X wHals A= 3.840|5F | 4.190|s8t | 5230]|38}
SRS
Q7o 7™ Wal= AR 547035t | 6.050|3F | 7.560|5t
<E 2145> Y 2oy chd7|Fo| Mgt 2008d EaMs Lah
okl © W/m?K
7(| g:|l 7<I:!7(|o:l L.I-l:!x|o:i x-||7<I:
Hzgel 29l T =T T
Q7lof Y Hals A= 3.000|5} | 3.330|5t | 4.200|5t
SRS
Q7lof Zt™ wel= A2 4300|5t | 4.700|5} | 6.000| 5t
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<E 2146> Y Fo/Y chdy

o M3t 2011 o] %)

M

7(| g:|l 7<I:!7q|o:i L.I-l:!x|o:i x-||7<I:
Azgol 19 T B N
7 AA M= 4% 0.36 olst | 0.45 o|3t | 0.58
HAlo| 2|y
7o ™ HMStsE 4% 0.49 o|s}t | 0.63 o|st | 0.85
F Mo Aes 7 AA M= 4% 0.20 o|st | 0.24 olst | 0.29
HAle| HEX}
s XS Q7o 7HH HEE AR 0.29 ol3} | 0.34 ol3} | 0.41
H}EFhErOl o5 o5
o 7l0f =X He 0.30 olst | 0.35 O|st | 0.35
Hsts 49 HiStChEbo| _ _
25120 9o oful He 0.41 o|st | 0.41 olst | 0.41
HAlo| dict H}EFhErOl
o|s o|s
o7lof 7+ He 0.43 0|5}t | 0.50 olst | 0.50
Hol= 3% H}EFbELO| _ _
ol e 0.58 o|st | 0.58 o|st | 0.58
SSTEe &Y 0.27 o|st | 0.36 o|st | 0.45
ZExeyol HiEftarol A2 0.81 olst | 0.81 o|st | 0.81
&7t dj=t
O gstel A 1.16 Olst | 1.16 Ol5t | 1.16
SSTH .10 o|s 40 o|s .
|70l = e 2.10 o|st | 2.40 o|st | 3.10
Ml 4%
SSTE 2 | 240 0|35t | 270 o|sk | 3.40
23 8
SSTH .80 o|s .10 o|s .
|70l 7+ = 2.80 o|st | 3.10 o|st | 3.70
M= 4%
SSTE 2 | 320 0|35l | 3.70 0|5k | 4.30
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<E 2147> AT Fo|H thdT|Fe| Hst 2013H 0| F)

7(| g:|l 7<I:!7(|o:l L.I-l:!x|o:i x-||7<I:
A& 29| T B N
o7l HE Hats AP 027 olat | 0.34 ol | 0.44 ol s}
HAlo| ol
ol7loll 2 wEts B 0.37 olat | 0.48 olat | 0.64
A AZof 9o o7l HF mats B 0.18 olat | 022 olat | 0.28
HA | ux}
EE A ol7lofl ZbE ®mats Z9 | 026 olst | 031 0|3t | 0.40
shethael _ _
il 023 olat | 028 olat | 0.33
970 = 2%
Hots 29 H}SHbubO|
o' 1029 o5t | 029 ol | 029
== ol ol A=<
?F_lol-so‘” AT
AdS u= Hh kol
il 0.35 ol &t | 0.40 ol &t | 0.47
9|70l 7+ EF
dehs 2T | wperohyol L ;
oll 2o | 041 03t | 041 0I5t | 041
ZEFelo| £71 vjct 0.81 olst | 0.81 0|5} | 0.81
ZExel | 150 0|5t | 1.80 o5t | 2.60
7)o &A™
pols A
ZEFe 9 | 210 0|5+ | 240 0|5+ | 3.00
TR
ZExe | 220 0|8k | 250 o5t | 3.30
o|7lof 7+
pols A9
ZEze 9 | 260 05+ | 3.10 05+ | 3.80

_99_



<E 2148> AT H

=

[=] Ol
T

[=E|
=

Chd7| &2l Hst (20134 0| =)

(EF2] = W/m « K)

x|
74%%0' I:iol | %_lz'i_xlo:i IE‘}-_I:'i_xlozi X'”ZIS_Il:_
A=Z=2 +F
ol 7ol = SSTH 0.21 olst | 0.26 0|3t | 0.36 0|35t
Mot E 9 _ _ _
SSTH 2| 0.26 o|st | 0.32 o|st | 0.43 o|5t
Hao| 2/
ololof b ZEFSY | 030 ol3t | 037 olst | 052 ol
Mot E 9 _ _ _
SSTH 2| 0.36 olst | 0.45 o|st | 0.62 ofst
A A Eo| 9 ol7lof MF wsts A 0.15 ol3t | 0.18 o3t | 025 ol3}
HAo| BERL E=
N e7lof ZtH HWal= 49 0.22 o|st | 0.26 0|3}t | 0.35 0|5t
HEEfHErOl _ _ _
ik 0.18 oI5t | 022 ol3t | 029 o]}
Q7|0 =™ <
Hots 49 H}SHbalO|
Sl e | 022 03| 025 0l3t | 033 ol 3t
zstsol e = 29
HAle| dict H}CSH_fubol
ik 026 olst | 0.31 ol | 041 ol
Q7o Z+X =
Hsts AT HhEbharol . . ;
ol e 0.30 olst | 0.35 olst | 0.47 olst
HisttErel S7HdtE 0.81 o|st | 0.81 o|st | 0.81 O|5t
ololol ZEFSY | 120 oI5t | 140 ol3t | 200 of3f
Mot E 9 _ _ _
SSTH 2| 1.50 olst | 1.80 olst | 2.40 olst
X 9l =
oilof 7b ZExe 160 oI5t | 180 o5t | 250 ol
Mot E 9 _ _ _
SSTH 2| 1.90 o|st | 220 ofst | 3.00 o] 5t
e o7l Y Hots B 1.40 olst | 1.60 olst | 220 ofst
oo T =
MiCHS 2 . _ _ _
e7lof 7+Y Hot= ER 1.80 ol3t | 2.00 olst | 2.80 olst




<E 2149> 7185 E ZEU=2 HEXY MY

=2 m?
H|E| X B} .
o) & crE e =5y S
21 E| X1
~1981 228,380,218 163,790,882 53,675,519 10,913,817
21 E| X|2
~1988 244,028,946 81,960,076 134,875,538 27,193,332
21 E| X3
~0002 653,472,695 154,815,270 426,352,036 72,305,389
21 E| X|4
~0013 448 972,045 74,215,743 346,764,774 27,991,528
A 1,574,853,903 474,781,970 961,667,868 138,404,066
<E 2150> AMHER EFHE HIEX|Y HA
che| 1 m?
2IE| X]| A INE T Ehoj 2| Al = uk B2l
21 E| X1
~1981 51,273,862 18,696,140 14,671,300 8,246,878 4,920,721 4,738,823
21 E| X|2
~1988 36,785,473 13,413,196 10,525,650 5,916,568 3,530,279 3,399,780
H|E| X
I_~2(|302|3 227,697 611 83,026,054 65,152,493 36,622,839 21,852,000 21,044 225
H|E| X
'22(;1 :L4 161,325,098 58,824,448 46,160,925 25,947 497 15,482,271 14,909,957
A 477,082,044 | 173,959,838 | 136,510,368 76,733,782 45,785,271 44,092,785
<E 215> 335EE EFHE9 HlEX|Y HA
che 1 m?
CIR=IPN| A 23 A sty E =]
21 E| X1
~1981 15,736,098 3,094,054 3,735,304 8,906,740
21 E| X|2
~1988 11,289,569 2,219,771 2,679,824 6,389,974
21 E| X|3
~0002 69,881,065 13,740,115 16,587,785 39,553,165
21 E| X|4
~0013 49,511,146 9,734,952 11,752,544 28,023,650
A 146,417,878 28,788,892 34,755,457 82,873,529
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of WA= 7Hd AQ

A4l
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(Tommerup and Svendsen

2006, Gaglia et al. 2007, Kurnitskia et al. 2007, Olofsson and Mahlia 2012).
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OPERATION ..__ ; FORM

Location | : 1 1< + Total floor area
Schedules ri " \t. Ler—f [ MNumber of floors

Plug and process loads ¥ FlO_ﬂ't' J'Ic‘l:E;hI
Lighting densities | H ﬁ | | b Ol'lentatm_n
Ventilation needs ; H.h'pq't ratio

Occupancy Shading

REFERENCE
BUILDING MODEL
SYSTEM ' | ENVELOPE
HVAC system types 1 = " 5 ' Extml'mr walls
Compenent efficiency ; | . RooffFloor
Control settings T . 38 | Trasparent elements
Lighting fixtures | L% i Jmcnmiparritiuns
Daylight contral | 4 ' — 4 Internal mass
] | -

<O# 221> E&EHE 29 7422 (Corgnati et al. 2013)
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B ATNE 2 dgady 189 JFAE NFOR 4 AF ATPFE
F Witsle] xEEde) WAE &S AEFAYS. PIAE 1L TEF
B mgol tha Bow ol Aouh ujgo] ¥7] wg)

<E 223> FA8 ciuMs| HE o8
7|8 _
T R My Hgels 3150
TEHRY 2HA Z obihe | X| o kb 7|'ﬁE-IEOEI 7| Halgy 7| Et Qx| ot
Ct=TEY 100% 0% 2% 84% 9% 2% 1% 1%
ofutE 100% 10% 22% 67% 0% 0% 0% 0%
Pl = 100% 0% 8% 92% 1% 0% 0% 0%
CA| CH 3= &Y 100% 0% 6% 92% 2% 0% 0% 0%
Hlj-l O, O, O, O, O, O, O, O,
7—|§LH7<EH 100% 0% 1% 92% 6% 1% 0% 2%
EBEE
- 100% 29% 13% 47% 9% 2% 0% 0%
HA
<E 224> CHAMuO| 2 IS 38 9 FIiRuY JlEUT 58
7| - ol gt
deixl | secy | xeery DT Dy w0 TLEER | asse | 353
LV 1 0.8 1 0.825 1 04 0.823 0.862
LV 2 0.81 1 0.85 1 0.4 0.846 0.879
LV 3 0.82 1 0.875 1 0.7 0.869 0.897
LV 4 0.83 1 0.9 1 0.7 0.890 0.915
R I P [ EE NS P
- duvtan g 0§ 8 82% ~ 84%
- ZUAVt~R Y 8 86% ~ 96%
- FdddRdy 28 80% ~ 85% (WA 5% i)
- AGE - g RoA YA E THAF & 100%
- MEAZIEE - ATl E EAGle] ellUA R wFE, &8 100%
- dgrdy g 50% ~ 70% o2 74
% A2 AMAEELVI-LYY) T8 294 F7HRTa 714
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<E 227> AFEH ALB7|7]|9] ALEAIZE & MEALEE (4,000 7t EE204)

ao Sip) | 28I | HABY [1AABA[AZABAI | 12hAE | BB
(W) T () HE ZHAIZH ZHWh) (CH)

MET| 477 328 101 580 27,420 7317
off of 74 1,430.3 173 47 156| 238,245 3,020
ARAR| 7HE7] 99.3 159 64 276 14,063 461
770 mMo 170.0 339 89 576| 97,340 3,072
M|z 1,136.2 132 39 136| 165,722 187
3| MET| 917.6 123 76 155| 142,758 155
O 7F4ol Ru¥ dx 7FA71719 dErr& &S Aurwd, ofg 19 2ol 7]

1w (558kWh/7FH),

o= sy =4

¢}

o O

(413kWh/7}),

A W 3(370kWh/ 7+,

TV(308kWh/7b) £o2 HdES weol 28 o= yed xerd
A HEE wodo] BaF

<E 228> 71H7|7| AFBAIZE 2 M AL
- = o o NTREINGES HZINRE | H2E | E2ELN | AZAIRE

= = W) | AtSAIZH (Wh) (CH/7 ) | 28] H2(W) | (KWh/7H)
=4 gEs 82 749 61,301 7 551 413
b\ MoEE (E2) 158 3,791 599,736 1 147 558
CILT TR PN 41 8,760 355,656 1 42 370
b\ M7EE (FAD 1,036 341 353,344 1 964 329
gk TV 131 1,918 250,491 1 161 308
b ‘X HAT 18 8,760 157,680 1 15 136
oldh ‘A FE 256 599 153,284 1 159 95
b |\ RlsHE AT 1,016 107 108,733 1 833 89
ol gt 5] of =2}o] 7| 1,076 89 95,755 1 947 84
aldh &7 99 610 60,573 0 10 6
ol b |MEHD] 243 205 49,774 1 238 49
ldb (M7 cte| o] 1,266 36 45,558 0 63 2
ST ES PN KPS| 1,040 34 35,370 1 739 25
eldgh H|C|2 18 60 1,092 0 1 0
Ayl oo A 1,430 156 223,127 0.8 1,116 174
Heh | MET 48 580 27,666 1.7 82 48
ek IS M E T 900 281 253,012 0.0 36 10
=t P e = 905 271 245,309 0.1 45 12
=G P PN 230 739 169,970 0.9 200 148




<37 223> B JHHY|7] MM AAHE

- 111 -

O 9 #E sty &1 AYAEHFES Aelstd, I 222kWh/7H,
170kWh/7}+, &% 413kWh/7FF, 7FdA 7171 2,051kWh/7HF A (F 3
2856kWh/7}1). 20143 olUA|FZAL R A6 7]&E 7Ftd 7Fd 717 A E
AHEE o 3736kWh/7h ol B2 7] F ghel Apol7t (el o]
MERT 5)o7 AHgE A0R 3T & dS ABEHLS oF 594-1166
kWh/7} 7 Fold, AlAAl Wi, 2%, 71 7]17] FA Ao did ox&S
o +10%% 7F4 3k &

<E 220> JHHEE BEY MY AR U 8|8

T M2 ALBEZF (KWh/7H) HZ (%)
gt 222 5.9%
—hab 170 4.6%
=9 413 11.0%
7t™ 71 7] 2,051 54.9%
7|t 58 S 881 23.6%
2t A 3,736 100.0%

O ZT+EPL EnergyPlus Aoz F+dHa, 3l 2dS 54 (dynamic) 5
Az, 7t AAv)7e A AE ~AE AR wdsiord. A e
& 9 A eagan gzl A 5007 E Ao AW 7))
o AHgFSE ASARNE 71F A0, 7 bR B, EL
d ded Hi 2AES e 1€y e
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—Ty b S
100.0 — | EFT| K|
ooy ¥
— 7| C}E| 0] Bl &
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TI|YE (22)HE
—TlE FHA S
ﬁ — A QI B S
\ — B2 HE
_ g : — : ,  =——CIUEEt07IHE
0 2 4 6 B 10 12 14 16 18 20 22 —c 2 EE
hours —EHEHE
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« 1TOE = 11,628 kWh

- 134 -



)

oA

9]

o

i

o

—
fite)

il

121 2010 EIEIX|E Xlo| 813)

S
i

2t

HE

= AA2E (

DIV | - =] =] =]
R R B
=]
6 |w|R|R|2222
NI s~~~
O | © N | N || N | NN
B0 VN IR A I Il T B el B
ol R B s N N N N N T )
F1MA | A|O| v|wv|w|w|w
AN |||
| w
o | o] ©|o ololo| o
E I N BN N R
Tl |n|© ||| o
Sla|+ 2222
= | o] ol 0| 0| wo|wo
B | &I R R IR
| w0 | w |~ [N N I N
A | NN N|lN| NN
S, g lo|lw]|lvlvlwv]|wv
1R L I I B R e I B By
Tl |l | o|lo|lolo|lo|lo
— N | N | NN NN N
T
X
L lolo|lwiv|iv| w|lw]|w
M R R R R
Tl v o alo|ov|lon|lo
5 A | NN N[N NN
|1_|—||_|
"'l o|lo|lolo|lo|—|lol|o
ol |~ |~ | N[N~ |N|N |
ol
_“T_Ir
0 v ||| |w| < <
M| NN A A N
ol ol T |
o“_ow_u ol _.._o_”_T
—t —_—— |
Ell < Al <

- 135 -

x
S

=

2lof| L X

=

1) Carrier, Hand book of air conditioning system design

2) A& A &t
3) prEN 15251:2005



1.00

0.80
;hl 0.60
I:I — i
= 040 WD, SummerDesien
0.20 — G, WinterDesign
- Other
135 7911131517192123
Azt
<% 31.31> #ofy et 25 AHE
1.00
0.80
= 0.60
o
Gl 0.40
0.20 — Al
AR R O W R = L e Il s
AlZH
<% 31.32> mofy et 25 AHE
10
0.8
;[m 06
0
= 4
0.2 — ]
1 3 5 7 9 11 13 15 17 19 21 23
At
<% 3.1.33> muied/a Jde 2E AHE
10
0.8
= 06
ol e W O, SUMM erDesign
el 04
0.2 e 52, WinterDeesign
Other

1357 9111515171921 23

Azt

<OE 313> AR LA/HSAM et A5 AHE

- 136 -



—)/7 WD, H S
DE —1/7 Other, H S45
% 06 —7/31 WD, 17|
= 04 7/31 Other, 1247]
0.2 —_—g31 WD, HE 8
0.0 8/31 Other, 225}

I 4 5 ¢ :'9:.1% 1515 17 19 21 23

Al e
—3[31 Other, 22H7|

<% 3135 =Ssul it AHEs AHE

10
—2/28 WD, 7 E2E
A (28 Other, A S22
% (5 e /30 WD, 1317
T 04 6/30 Other, 1347
a2 —5/31 WD, 0| E 3t
0.0 =331 Other, HELS
1357 91113151719 2125  ——_15/33 WD, 257
AlLE = 12/31 Other, 287
<J% 31.36> st At &5 AHE

- 137 -



/A12E)

S

_l

<0
__A_l
0

<0
all

.I

EIX|H 7]

ol

-

g Pk
[SX=)

ol
<0

3.1.11> Al

<i

Lv4
0.80
2.2
0.9
0.3
0.8
0.9
0.8
0.3

LV3
0.87
24
1.0
0.35
0.85
1.0
0.9
0.5

x| (ACH,

Lv2
0.87
2.5
1.1
0.45
0.9
1.1
1.0
0.6

1.044
2.7
1.2
0.5
1.0
1.2
1.2
0.8

LV1

Fof
NE=PN

|
)

= 7

ol

)

o

H
B

—

—

O

o

A7F S+

z=a99

3L

=7t S A

}

0]
pul

. * EnergyPlus

o
1=

[e>
)

B

P

—L
L

J

a
©

&

1) ¥&71, Iz

“IdealLoad air system”ollA] AH]3 Wkl of L x| AL

o

a2 oA SR AL

[e)
= .

|

R

ol

o) EEROT ol Wy

de 2y, g2z 9

K

3}
.

2 Uprofol

o

=

vl “AlETe &

S|
=

1

2

I

J
=

&o] opd,

ok

)

—
fite)

g

A

=
-

el

i

e

2)

&

&S 2~
T

o

I

& of

=

, FCUR T4d%. CAV,
3

3 3L
i et

=R 31,

yo

e

has

- 138 -

RIS

2]
, FCUR A =1,

1]

°

3 3L

AR 74
71, W,



<E 31.12> &<

aa

sa7E HEXY detd AHAS

fol

1
02
Rl

o
=

=2
S

LV1

LVv2

LV3

LVv4

==
(=)

0

0E
0T
M| X[ H

1.96

1.96

1.96

1.96

r
o
o

0.70

0.72

0.76

0.80

<dg 3137> Hd=

CHW Lodp Sup

CRW s p G

L1

by Sptter CiA Loog Sugsty Mixer

02
>

i ]
W Loop Suzply Spitier e Loop Supbly Miser
+
MW ep Surply Puvp
L'j

1

| T4 Tt
W ooy e Mucer HW Leap Detand Spister

i

<% 3138 Y7, 288, FCU Alsx

- 139 -



<E 31.13> g HE &2 A2 2st Algeo|d MHZ ok
B a =K
Ao X H| 30 %
MAYE 0.11 & /m2
FHa 75 W/m2
7714 = 11.8 W/m2
7| 0.7 ACH
Abod Bho| 2f ol zl Aoy zelEk ACH
At 27| Jt=s 8:00718:00 mon-—fri
#H A Uval 0.35 Wm2K
A& Uval 0.25 Wm2K
HEEE Uval 0.25 Wm2K
L ME2 T 19 T
chab M2 o 12 T
du MY 2T 24 (6
Har Mu 2 e 28 T
ek Ala" 72N HS7|, e H=E FCU
chet AlAE 7 22, BI, FCU
W=7 MASY 212,033 W
WE7| MA G 0.0126 m3/s
HS7| COP 55 % 35 [-]
%4%7| [=1=]] EIR =&
(Y525, 425 25, HEEs TM Uy
Holp| MA e 246,496 W
2ol AR 0.00587 m3/s
Halp| 58 089 ¥ 075 -]
Helz = o= =24
(FE2S 3N sie)
<E 31.14> ZofAld s Sot Yt HMd| HSe g8 AlTF FHU
] ] geis| dussi)] A=l
M5 A3 Mo
= alb =a =b
case g'fgg =0l Be 15 220l &SIl COPL 5 ae | 447.001,008,191 168,088,983,881
case? ;”52';;; TE0l e 1E 22010, &SIl COPl 962 | 447001.008,191| 227,612,285, 181
case| 1T T Tt 5F 901N, &SI COP 35 El 5 a5 | 475 646,050,306 | 201,004851,506
=d = o = = [
case4 Eg;;l jysfe?!] 2”‘; AEJ;Q 2E0ls, HEzo=M 1.00 |480,372,225,784 480,372,225,784
) dsod e g =
SZ0|Lh, AH 2YAte] COPE aEch o 7| o 2o, 1.962

2) 47|12 A COP 5-6

Hat HEEEULE ALE



.S WE] AlEE o]

A& 9F-2% ~ -21% T

e

of

oA X

10% Wel= A&

-
1

3

of

alg

alg

o

!

el

%0

il
o)

i)
ﬂvuo

=

vl AL “EAREE V]E

Ade z=AkeE 771 7] B

Nro

ol
alg

Mo
Mo

3

shel A

= 714

~

|
)

OlN|NO|L]|VL]|®]|W o | <
Of — |~ || I I I I -
T = F |
Ko
0f
oSNl D=~ lobo
_|IfS|o|0|o|=|o|on|lo|lx|B| N
T o Rl |S|w]|<|—
Wlw || N[N |G| ||~ —
O
= NS N[Ol N[O o BN D
KW QR0 TR =D [RQ ==
KlIXp|a|~N|®|o|@|q || w|<|O
oc|lw|o|l~|w|<|oo]|~ —
o | = -
[gh]
_x._o _“__UE
<
Nl RN R ol ol I IS Pl R R I
Dol NR|lo|lN|N|D
MO|R|D|o|ld|l~N|lE|lo|a|o| N
=|ld|o| S|S0 | TS| |O| = ||
TN = OQO|N|D|O|™M| O
Sl (Xaablenldlo
O lo|lN|lo|lo|w|w|—|o|w|x
V| F|N|O|F|S| =~ -~
|
= SN SO0l - ©[0 N
LA AR =R = R A Y A AN
DI INIOIN|IO|R|lo|lo|o|lal x|~
ol ||~ |lw|f|la|w|lw|lw|w| o
W = O d|lo|d|d| o NIl
T | OB N|O|lo|a|ac|la|aN|K|®
m|lw|lo|lo|la|ldg|al|w|—|o| |
ol |o|F ||~ |~ —
2 =
QINTIN[TOI— | D[
|l |lg|lg|lgd|l=|s|=|lag|f|—=|3]|
NITIRKIT|O|o|v|o|@|S|la|bd|O
c —| -~ |N|O|O|D || Q& |N|~ |~
£ |
e
W | T[T | ROV NN O|LW0
“|¥V|o|=|d|lal-|lo|lao|a|lo|~]|a
= |o|m|J|olgs|m|A|B|=|o|F
SclN|~|~|®|H ||| d|ln|—]|—
mik
o
<
Lo 31 N
o0 = ol
of = o0

3.1.15> AlZ8fo[Mdz} SAZL 5|l

<i

IH

M0
M0

- 141 -




g WMEAE AWy AlEdold Ay, BARS HolE dUAFEALE
A e MR RES AE NEAE SARETE §la, T AN leng e
Foz A oS HEFNNS. Bxrd AEdolAd Axts oF 8507
ATOEC ™, BAZES 7345 ATOEC ZH, A4 el ¢k 16% =4 A4,
(=[8,507 - 7,3451/7,345) F+<

<X 31.16> ch=EFE A[Z2f0|d ZAntel SAZ Bl

SIE[X] 7| oAy | _ ol XAS 2 [KWh/m2y] ol X AFEEF [KWh/a] of| HX[AFS & [TOE/al
o m2l | T [ A=eold] =4 AgaolM]  =A  Azeold =
ey 15 242,444 857 20,847
crar 137.9 20.586.786.463 1042.114
- T 463 7578841902 651663
chs ey == 1256 21055 813 620 176.768
(e x| 1) 163790882 oy 4g A 686,491,053 na soo28 @
oA 216 3,531 661 450 303668
FAF 133 2176 743833 187.166
A 2372 38.858.783,179 3341254
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oA 216 3.338.129.170 287,007
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g 1.5 111.708.996 9:605
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(lElx| 4 | (42154 =g 4y A siiosrerd 1 6746 M@
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A 176.1 13.072.121.876 1.124.000
ey 1.5 693.940.052 50,668
crar 1108 52.595.453.311 4522305
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T =2 1260 na 5950203776  n/a 512399  n/a
@A) A xg 42 1.089.937 238 171.104
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AL 133 6.300745 175 542540 S A2 (%)
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w24 AlEg ol A= oF 10,834 HTOEelH, EA#2 12,379 HTOES
22X, ZvRde AR tiv] oF 12%(=[10,884-12,379]/12,379) B %= A A

<E 31.17> ST AlZ2{0old ZAnel SH4 vl

e 7] 998 | oo [AAES el A= W] TR A TS [TOEA]
o m2l | EF [Azelold| =A  |AN=dolA sA (A=elold] =4
P, 5 93.722.434 8,059
e, 68 3.636.109.576 312649
o e 38 2052.093,683 176,448
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ol e 37 15.575,615.376 1,339,062
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146 200 20,261,733,834) 27.730,804.600 1,742,196 2.384.420 27
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O HIgAE Az Algdeld Az SAGko] o Fol UeEY . dyA
FT2AIR A= AE JEAE FAAEY floed, 859 oux] F ALE
Hdol] lomz FF groz AlEH ol QAE HESIS. W dyA=
16%°0.2 ta A Ao, O 9 §x9 AqUAALEEF QA& -
3%~7%, & AHEH 23 &L -5%o % FFEd FIdrE HHI 59
<E 3121> mholid AlZeo|Md Zoel EAH g Hl W
aeix | elem | X ArE = BTEETPYCET: BTEETPYCET:
o ma | B [KWh/m2-2] [kWh/a] [TOE/a]
ANEefold]  sA  |A=dolM £ |AEdold] A
T, 85 1252723799 107715
T 193 2.828,888,959 243,241
Zet 1 162,112,947 13939
oo o =g I 581,386,730 49.990)
(gigl x| )] 1487130 g o A 6665583 M2 53023 M@
74 29 426,360,850 36,660
FAF 2 20 423,625 1,928
A 402 5,890,552,744 506,496
T %0 947.713.707] 81,489
iy 136 1.434.181.762 123317
Zet 1 113,074,212 9723
oo o == 40 417,105,044 35,865
(slgl x| 2)| 1092890 oy o A apaoso0d M@ ssos0 M2
b 29 305,884,624 26,301
FAF 2 16,087,411 1,383
A 349 3,676,454.964 316,118
T %0 5,866,232,553 504,405
iy 129 8.410,178.492 723145
Zet 10 663,077,954 57014
oo o =g 40 2.581,829.481 221,997
(el x| 3| 0192498 g o e 2738452060 @ 235465 M2
b 29 1893388611 162,802
FAF 2 99,579,115 8,562
A 349) 22050 739,165 1913391
T, % 4,336.214,349 372,847
T 105 4.851,043,192) 417115
Zet 10 446,304,904 38375
oo o =g I 1829241392 157286
(slE x| 4)| 46160925 o A 1940210050 ™2 166828 2
74 29 1341476 981 115,346
FAF 2 70,552,390 6,066
A 321 14,815,043 257 1273864 S A2 (%)
T 91 12,402,884.408| 14.707.894.619 1066456 1264651  —16%
iy 129 17.504,292.404 17.994.933946] 1506818 1547286 3%
Zet 10 1384570016 1371205433 119052 117,902 1%
oo R o B 0  na 5400562647 5333348200 465139 458,585 1%
(84 2109059 g 2 5737.727.047| 5373341446 493356 462,024 7%
74 29 3967111066 3971977.889 341110 341529 0%
FAF 2 208,642,541 205556490  17.940 17,675 2%
7 342 359 46,634,790,13048.958.258,025  4,009.870 4209652 5%




@ 924
O % A% 2482 -5%, 85 248> Yike] -13%°= 714 A3, 1
9] %o 3 oA} &L -T%~3%CE YEY. Zerdol HIE= A4
& 579
<FIE 3.1.22> A AlZefo[M ZAtet SHWU H|lL
ol X[ AL B2
LEIR o ARE ol LIX| AL [kWh/a] ol A XI AR 2 [TOE/al
g (m2] ST kWh/m2-a]
Algaold]  =A  [AgaolM A [ABalold] =A
e 115 950,158,902 81,699
it 169 1,395,915,234 120,027,
e 33 269,024,680 23,132
e A o =2 4 33,552,882 2,885
wex | P20 =g o M 000142 "R caseg 2
IES 23 188,340,560 16,194
3 A 188 1,550,633 414 133,330
A 622 5,130,645,816 441,156
e 120 712,618,261 61,274
it 117 694,088,679 50,681
En 32 187,645,415 16,135
S =2 4 24,071,886 2,070
wex o V0% =g o 5065870 M2 e
PIES 23 135,121,404 11,618
3 A 188 1,112,472,870) 95,655,
A 575 3,309,084,386 292,269
e 121 4,433 215 465 381,188
Lt 104 3,799,180,307 326,671
e 30 1,100,370,679 94,615
S = 4 149,002,058 12,812
wiex g Y Ty o M 3209613145 @ sea7ig e
PIES 23 836,385,115 71,916
3 A 188 6,886,072,267 592,096
A 560 20,503,839,036 1763013
gt 126 3,250,562,846 280,272
it 76 1,984,269 467 170,616
e 29 740,638,148 63,683
e A o =2 4 105,568,835, 9,077
wex a2 =g o Ma 233779533 @ o101 M
IES 23 502,583,777 50,953
3 A 188 4,878,822,734 419,503
A 536 13,809,241,141 1,195,120 A2 (%)
e 122 9,355,555,475| 10,763,868,543 804,433 925526  -13%
it 103 7,873,453,687| 8,506,678,303 676995 731,443 7%
En 30 2,207,678.922| 2260450288 197,565 195,138 1%
S - 4 n/a 312,195661| 308364798 26844 26515 1%
(817 O =y 90 6,013,494,493 6,730,818763 594,454 579,520 3%
PIES 23 1752430856 2,539,555473 150,682 159,985 6%
3 A 188 14,428,001,285| 14,233,040,958| 1,240,585 1,282,199 3%
A 560 591 42,932,810,379| 45,360,777,126| 3,691,557 3,900,325 5%
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AFEE Q&S -3%, 85 OAES HAF 15%o®E 4 =Za, 1
Sro g 2LAEL -6%~1%22 YERE. W4 YA AlEF oS5
ga) JEe Holn, ¥rrde] HIdr= AAs $£39)
<E 31.23> e AlZ2fo|Md ZIe} SH G H|w
OICI A AFZ 2
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1

2 0.58 | 0.0410 4.19 0.76 | on 0.50 3.75 18 | 26

3 0.47 | 0.0547 3.84 0.76 0.30 1.88 2 | 28

4 0.27 | 0.1083 2.10 0.76 0.47

5 025 | 0.1184 1.20 0.76

6 0.15 | 0.2091 1.00 0.30

7 0.10 | 0.3253 0.80 0.20 A
. 7 7 2 3 4 3 3528

<E 3210> =TS IfetH EE AlZEold HY

2|4 x5 AMulex
o~ Clod T A == Xtk |2 xo k=
TEL S | A |gmss|sHee | | 45 | T T |uw|uw
uval
che W/m2K m W/m2K - - ACH | Wm2 | o oC

1.06 | 0.0148 5.00 0.83 | off 1.20 4.59 20 | 24

1

2 0.58 | 0.0410 4.19 0.76 | on 1.00 3.44 18 | 26

3 0.47 | 0.0547 3.84 0.76 0.80 1.72 22 | 28

4 0.27 | 0.1083 2.10 0.76 0.43

5 025 | 0.1184 1.20 0.76

6 0.15 | 0.2091 1.00 0.30

7 0.10 | 0.3253 0.80 0.20 A
. 7 7 2 3 4 3 3528
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L, ofefoE2] AlZ2 0l &3

O detHEY A Eeold o}
AL, Al AAE D Y A

s 2.

3T
N
,

EnergyPlus®] o} %%
glo 7raje A g2l 7heE)

o=

=S

¥y,
AAdLANIA & 974A

<E 32.11> Ho|EH|o|A ZHEH 74
8y M
Job_ID Ztdid
WeatherFile 7| et
ModelFile Dl ool o
@ @Ins_Thickness@ @ o2t E 2l -t X S
@ @Window_type@ @ 2lH Egl#H A 27 E SHGC
@ @ ShadingControl@ @ o2l E'#H X YR F
@ @ Infiltration_ACH@ @ o2l Egl#H -l 7| 2F
@@lLPD@@ i e e = =1 =
@ @ Setpoint_type @ @ oi2to Eclf - e MY 2 E
Message Al=2f ol o M X]|
Warnings A1 3=
Errors ol sl
Hours Al=eold AlZt
Minutes AlEefold &
Seconds AlgeflolMd =
WaterSystems:DistrictHeating N [J] 2y FEl X
InteriorLights:Electricity N [J] Y x4 X]|
InteriorEquipment:Electricity N [J] = =B P LV IE PN
ExteriorEquipment:Electricity N [J] g2 A= oK
ExteriorEquipment:Gas N [J] 2 F AL L4 X]
Heating:DistrictHeating N [J] 2y ol L K|
Cooling:DistrictCooling N [J] 2y Jdbof L4 x|
Heating:EnergyTransfer N [J] 2y heksd Hof L X|
Cooling:EnergyTransfer N [J] 2y Websi dof L X|

« N=1& 28,128



Ct. o2t E2] AlE2old =+

of
[o

O et EY AN EHoA “+ 2+ jEPlus A EH A ZHUdYIE AL
Bog ZFE CPU olZ HY3
ggd WEdss #3833 LBNLoA+= 32719 CPU ZojE Z+ HFH=E
1 g L2 At A4l gl ol 1|

7 2E (A e = 1 LBNL 2 i)

-

IDFIF
lernplates. — N

TR e — g i

Ty Resuits
L o [esv.sa]
| L
|
<3@ 322> Parametric simulation workflow using jEPIus
| %) [EPIus fversion 1.6.3) for Windows T - D:\Korean Project\Energy model KICT PararmetrcRurtl Resi{ @8 CAWindows\system33icmd sxe [EE=]
File Edit dction Tools Help 3t NFO  [Thread-44181 agent.EPlushgent
= 2 started. 456 more to

g0

['l'ln-za(l 44181 agent .EPlusAgent

-P1_6-P2 1-P3 1-P4_4-P5_1-P6_@ started. 455 more to go!

fi =T 4.663 TNFO “[Thread—44181 agent.EPlushgent

Project | Exscution | Utities|

e P1_6-P2_1-P3 1-P4_4-P! 6_1 started. 454 more to yo!
Select Project type; | EnerayPlus Project - [ validate project 16-67-18 24 47895 THP 4181 agent.EPlusigent
starte more to go!
['l'ln-za(l 44187 agent.EPlushgent
er_la Hotes: |Hew project B P16 P2 1-D3 1-PA_4-P5_3-P6. B started. 453 moro te go!
['l'ln-za(l 43187 agent . BPlushgent
Folder Fie(s) | It file:
wweather file(s): |..[..jweather file] KOR_Inchon.471120_Iw... + ‘ [ s ot
e 158 THRD. TTheoad 4185 agene . R Tustyent
TR 1 = = = U_B-P1_6-P2 2738 P4_B_P5_8 P68 started. 447 morc to ot
. Simulation Agent Local
Use Extended RVL (7] |.f res_apt.rvi = ]
== 3
Progress
Parameter Tree oy Threads

Local batch simulation controller is RUNNING [Que=445, Run=32, Fin=3933]

o=

5+ [Pilins_Thickness::@@ins_Thicknessax

0.0177,0.0439,0.0576,0.111,0.143;

[P2IWindow @@Window_type@@—{1_1US.00_SHGCD.83, 2_L4, 19_SHGCO, 3
£ [P3lShading: @@ShadingControl@@={0, 1} ] 10 Ju
= act _ACH@@=1{0.40,0.35,0.30,0.20, 10 Ju

B | [PSLPD::@@LPDE

6,19,3, D‘?SA 5475) 10 Ju
[Set-Poink Temper oture: @@ Setpoirk_ty

10 Ju
‘ T Elapsed time: 2 day & hr 23 min (Estimated remaining time: & hr 50 min 24 sec)
“ i v 10 Ju)
10 gu|  Resources
Parameter item 10 Ju . Memory Usage:
10 Ju
D P& Mame:  Set-Point Temperature. Type: Parametrics » 10 Ju
Maximum memary available bo Wh: 966 | MB Refresh
Description: | SetPpoint For cooling and heating 10 Ju
10 Ju Total memory allocated: 268 MB
Searchtag: | @@Setpont_type@@ value typer [Integer e
Currently used by JEPlus: 142 | ME | sarbage Collection
values: |{1_C26_H21,2_C27_Hen, 3_C25 Hee} 10,78
Preview: Lo =]
' (1_C26_H21,2_C27_H20,3_C25 H22) S [7] storage space:
10 Ju
10 Ju| Available storage space 1368.532  GB, on:
Fonthel | =1 walie T this bateh DitKorean Project\Eneray model KICT|_ParametrcRuri!_Residential_Aptioutpot

Pause | [ Cancel

@

Interiorli Interiorli InteriorLi Interiorli InteriorLi InteriorLi Interiorli Interiorli Intariorli Intariorli Interiorli InteriorLi IntariorE |

@ins_T @@Wind @@shad @@Infilt @@sen ghts_Elec ghts_Elec ghts_Elec ghts_Elec ghts_Elec ghts_Elec ghts_Elec ghts_Elec ghts_Elec ghts_Elec ghis_Elec

Westher ModslFil_hickness ow_type ingContr ration A @@LPD oint_type ity L wicty 2 tidty3 tricty 4 ticty S wicty 6 tricty 7 tricty 8 tricity 9 tricity_10 tricty_11
e e @@ @@ @@ CHE® @@ @@  Message Warnings Errors Hours  Minutes Seconds [ ] u 7] 0] u o 0] 0] ol ]

12,45 2276408 1.89E+08 2.27E+08 2.27E+08 2.19E+08 2.27E<08 2.34E+08 2.34E+08 2.04E+08 2.34E-08 2.27E+08

0 EP_G-T_0-KOR_inch: KORhous 0,017 1_U5.00_ 0 05 619 1.C26 HiEnergPlu 4 o 0 [
00177 1_us.00_ 0 05 619 2.Co7_HiEnergyPlu a o o O 105 227608 189E0S 2276408 2276408 219608 227608 2.34E+08 2.34E+08 2.0E+08 2.34E<08 2.27E+08
00177 17Us.00_ 0 05 619 3.C25_HiEnargPlu 4 3 o O 12,57 227E-08 189E+08 2.27E+08 2.27E+08 2.19E-08 2.27E-08 2.34E+08 2.34E+08 2.04E+08 2.34E=08 2.27E+08
00177 1 Us.00_ 0 05 3095 1.C26 HitnergPlu 3 o o O 1187 1136408 9.46E+07 1136408 1136408 110E<08 1136-08 117E+08 117Es08 LOZEs08 1.17E-08 113Es08
00177 17Us.00_ 0 05 3095 2_C27_HiEnergPlu 4 3 o 0 12,99 113E<08 9.46E+07 L13E+08 L13E+08 L1E<08 L13E-08 117E+08 L17E+08 LO2E+08 117E-08 113E+08
00177 1_Us.00_ 0 05 3095 3.C25 HitnergPlu 3 o o O 1191 113608 9.46E+07 1135408 1136408 110E<08 1.136-08 117E+08 117Es08 L02Es08 1176-08 1136s08
00177 1_Us.00_ 0 05 1575 1.C26 MiEnarg/Plu 4 3 o O 1188 5.67E:07 473E+07 S.67E+07 5.67E+07 5.48E<07 5.67E-07 5.86E+07 5.86E+07 5.116+07 5.86E-07 5.67E+07
0.0177 1_Us.00_ 0 05 1575 2_C7_HiEnergyPlu 4 o o O 1285 567E:07 473607 S.67E+07 5.67E+07 5.48E+07 5,67E-07 S.86E+07 S.86E+07 5.11E+07 5.86E-07 5676507
00177 1_Us.00_ 0 05 15475 3.C25_HiEnarg/Plu 4 3 o O 12,92 5.67E:07 473E+07 S.67E+07 S.67E+07 5.48E+07 5.67E-07 5.86E+07 S.86E+07 5116407 5.86E-07 5.67E+07
00177 1_Us.00_ o om 3 0 o O 1215 227E:05 189E«08 2.27E+08 2.27E+08 2.19E-05 2.27E-08 2.34E+08 2.34E+08 2.04E+08 2.38E-08 2.27E+08
00177 1_Us.00_ o om 4 0 o O 1018 227608 1.89E+08 227608 2.27E+08 2.19E+08 2.276:08 2.34E+08 2.34E+08 2.04E+08 2.34E<08 2.276+08
0,017 1_U5.00_ o om 3 0 o O 1316 227E:05 1.89E+08 2.27E+08 2.27E+08 2.19E-05 2.27E-05 2.34E+08 2.34E+03 2.04E+08 2.34E-08 2.27E+08
00177 1_Us.00_ o om 4 0 o 0 1151 113608 9.46E+07 L13E+08 L13E+08 L10Es08 1136=08 117E+08 L17E+08 LO2E+08 1176-08 113E+08
00177 1_Us.00_ o oa 3 0 ] 0 1028 L13E:08 9.46E+07 L1SE+08 L13E+08 L10E-05 113E-08 117E+08 L17Es08 LO2E+08 117E-05 113E+08
00177 1 Us.00_ o oa 4 0 o O 13.68 113608 9.46E+07 L13E408 L13E+08 L10Es08 1136s08 117E+08 LI17E+08 LO2E+08 1176-08 113E+08
0,017 1_U5.00_ o om 4 0 o O 1125 5.67E-07 475607 S.67E+07 5.67E+07 5.48E<07 5.67E-07 S.86E+07 S.86E+07 5.11E+07 5.86E-07 5.67E+07 5.86E407 LI9E+09

<3% 3.2.3> Running simulations and collecting results



O WEFH, FEFE, AFYFE, Ars, B, 949, U, WA, BIA,
Yo, 2Fn & 1A BEEde oe devee AEded Avt o
= 293 Zon AU AR 312971 A8H" AL BE 23(37,044
3ol i3t A EY ol Aue £2ZEYS FlyE A& DBl 7l&H.
<¥ 32.12> ch=3E "lE|X|Y AlZ2o|d i
= Ades
ched rhet plass| xo che| 7] ] 7|
wlE| x| o 25 8] SHGC R
W/m2K | Wim2K - [AcH [wim2 | T C % | COP
ezl 1| 105 500 083 off 050 619 20 26 8 35
ezl 2 o058 419 o076 off o044 619 20 26 85 35
ezl 3 o058 419 o076 off o038 619 20 26 871 35
ezl 4 047 384 o076  off o025 619 20 26 8 35
ezl 5 027 210 o076 off 025 619 20 26 8 35
ezl 6| 025 210 o076  off 013 310 20 26 8 35
ezl 7 015 1200 076  of 013 310 20 26 8] 35
ezl g 010 1200 076  of 013 155 20 26 8 35
250.0 I El
& m 2IE[X] 1
£ 2000 m HIE|X]
= Tz
= 1500 | m HIEIA 3
o8 HIEIT] &
1_1{_ 100.0 m HIETA] 5
& 500 m HIEX| 6
-4 0.0 s gl .Ll.--.-_._t---- MAEIS 7
B4 ww we 3T B5m =T A o@a  mEEAE

S3E) glE|X|H AlEeo|d Zo}
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<# 3213> S=FH HIEX|E AlZefolHd i

%5 Ayes
ched Ao [7|uNMs| =d it | 7| gt 7|
2IE[X]| 2R 8| SHGC cheEy o
W/m2K | W/m2K - ACH | W/m2 T T % COP
2IE|X] 1 1.05 5.00 0.83 off 0.40 6.19 21 26 86
2IE|X| 2 0.58 419 0.76 off 0.35 6.19 21 26 88
2lE[X| 3 0.58 419 0.76 off 0.30 6.19 21 26 90
2IE|X| 4 0.47 3.84 0.76 off 0.20 6.19 21 26 92
2IE|X| 5 0.27] 1.50 0.76 off 0.20 6.19 21 26 92
2IE|X| 6 0.21 1.50 0.76 off 0.20 3.10 21 26 92
2IE|X| 7 0.17 1.00 0.50 off 0.10 3.10 21 26 92
2IE|X| 8 0.10 1.00 0.50 off 0.10 1.55 21 26 92
200.0 e
'*‘E m BIE[X] 1
H| E}

£ 1500 = 2IEJX 2

z m BIEX| 3

a0 100.0 HIE|X| 4

|:q:|

= mHIE|X] 5

B 2t m HIE|X| §

= — __[.n-_._ll-ﬁ- m HIE|X| 7

T W o g= == o oq oxuy wHEXe

<08 325 SsFH glE[X|E Al old Zxt
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<E 3214> ME

[k

(s)
S

BIE[X[E AlZ2|ofMd gk

2% Ayes
chd AL VUM S| =Y CHEET | D] H BT
2IE[X]| 2R 8| SHGC cheEy o
W/m2K | W/m2K - ACH W/m?2 T T % COP

2IE|X] 1 1.05 5.00 0.83 off 0.40 6.19 21 26 86 35
2IE|X| 2 0.58 419 0.76 off 0.35 6.19 21 26 88 35
gIE|X| 3 0.58 419 0.76 off 0.30 6.19 21 26 90 35
2IE|X| 4 0.47 3.84 0.76 off 0.20 6.19 21 26 92 35
2IE|X| 5 0.27 1.50 0.76 off 0.20 6.19 21 26 92 35
2IE|X| 6 0.21 1.50 0.76 off 0.20 3.10 21 26 92 35
2IE|X| 7 0.17 1.00 0.50 off 0.10 3.10 21 26 92 35
2IE|X| 8 0.10 1.00 0.50 off 0.10 1.55 21 26 92 35

~ = m HIE[X] 1

£ 2000 m EIEX| 2

z 150.0 = EE 3

) HIE|X| 4

4 1000 .

= m HIE[X] 5

Ej: 50.0 mHIE|X| 6

. Bl . mmBe -ion

- TH  um L g= == FE 7pH HAN4 WEEXSs

<% 326> XEY HIE[X|H AlZo|Md 2z}
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<¥ 3215 i HIE[X[H AlSo|d Ak

i35 Al2x
ched AY 7IeM s =9 chabz | 7] gk 7|
=l E|X] A= 2 SHGC =ty =l
W/m2K | W/m2K - ACH W/m2 T T % COP
HIE[X] 1 1.05 5.00 0.83 off 1.04 10.20 19 24 0.7 2
HIE[X] 2 0.58 419 0.76 off 0.87 10.20 19 24 0.72 2
HIE[X] 3 0.58 419 0.76 off 0.87 10.20 19 24 0.76 2
HIE[X]| 4 0.47 3.84 0.76 off 0.80 10.20 19 24 0.8 2
HIE[X] 5 0.27 2.10 0.76 off 0.80 10.20 19 24 0.8 2
HIE[X]| 6 0.25 2.10 0.76 off 0.80 7.65 19 24 0.8 2
HIE[X] 7 0.15 1.20 0.76 off 0.80 3.83 19 24 0.8 2
HIE[X| 8 0.10 1.00 0.30 off 0.80 0.96 19 24 0.8 2
450.0
™ 400.0 m BIE[X] 1
% 350.0 = HIE[X] 2
E 300.0 m HIE[X| 3
. 2500
miY: o HIE|X| 4
oo 200.0
=< 1500 m HIE[X| 5
f,_li 100.0 m HIEIX|
= m EIEX| 7
Cal
e m EIE[X] 8

<ag 327> mofY BIE[X|H Al=2old 2zt
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<& 3216> /MY HIE[X|H AlSo|d Ak

x5 Ayes
chd Aok luMs| x=o Hek7 | 7| 7| 7|
21 E| X]| a7 2| SHGC hat gt
W/m2K | W/m2K - ACH W/m?2 T T % COP
BIE|X| 1 1.05 5.00 0.83 off 270 13.60 19 24 0.7 2
2IE|X| 2 0.58 419 0.76 off 250 13.60 19 24 0.72 2
gIE|X| 3 0.58 419 0.76 off 240 13.60 19 24 0.76 2
2IE|X| 4 0.47 3.84 0.76 off 2200 13.60 19 24 0.8 2
BIE|IX| 5 0.27 2.10 0.76 off 2.00] 13.60 19 24 0.8 2
2IE|X| 6 0.25 2.10 0.76 off 2.00] 10.20 19 24 0.8 2
BIE|X| 7 0.15 1.20 0.76 off 2.00 5.10 19 24 0.8 2
2IE|X| 8 0.10 1.00 0.30 off 2.00 1.28 19 24 0.8 2
e m HIE[X] 1
< HIE[X] 2
] BIEJR] 3
Al HIE|X| 4
|:q:|
= m HIE|R 5
= I I m HIE[X| 6
=3 HIE| X
‘ [Com & - h_ F - . | T
. LI " | mUIEX s
St WE o g=t =8 =® 0 7P HA
<12 328> <A HlE|X|Y Alg2olM A
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<E 3217> =4t

o BIEIX|H AlZefold ik

i35 Al2x
chd AY 7IeM s =9 chakg| 7] gko| 7]
=l E|X] A= 2 SHGC =ty =l
W/m2K | W/m2K - ACH W/m2 T T % COP
HIE[X] 1 1.05 5.00 0.83 off 1.20 10.45 20 24 0.7 2
HIE[X] 2 0.58 419 0.76 off 1.10 10.45 20 24 0.72 2
HIE[X] 3 0.58 419 0.76 off 1.00 10.45 20 24 0.76 2
HIE[X]| 4 0.47 3.84 0.76 off 0.90 10.45 20 24 0.8 2
HIE[X] 5 0.27 2.10 0.76 off 0.90 10.45 20 24 0.8 2
HIE[X]| 6 0.25 2.10 0.76 off 0.90 7.84 20 24 0.8 2
HIE[X] 7 0.15 1.20 0.76 off 0.90 3.92 20 24 0.8 2
HIE[X| 8 0.10 1.00 0.30 off 0.90 0.98 20 24 0.8 2
450.0

= 400. BIE[X| 1

S 350 SIEI% 2

5%,5 300.0 m HIE[Z] 5

3]

=y 2500 SIEIX] 4

go 200.0

=< 1500 m HIE[X| 5

T 1000 mHIEIX] 5

& 2 mEIEX] 7
<dd 329 =
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<¥ 32.18> HY gIE|X[E AlZ2|o[M gk

&5 TS
] ek P1HMd s =S HHEED| D]
=l E|X] A= 2 SHGC =ty =l
W/m2K | W/m2K - ACH W/m?2 T T %
HIE[X] 1 1.05 5.00 0.83 off 0.50 5.00 20 24 0.7 2
HIE[X] 2 0.58 419 0.76 off 0.45 5.00 20 24 0.72 2
HIE[X] 3 0.58 419 0.76 off 0.35 5.00 20 24 0.76 2
HIE[X]| 4 0.47 3.84 0.76 off 0.30 5.00 20 24 0.8 2
HIE[X] 5 0.27 2.10 0.76 off 0.30 5.00 20 24 0.8 2
HIE[X]| 6 0.25 2.10 0.76 off 0.30 3.75 20 24 0.8 2
HIE[X] 7 0.15 1.20 0.76 off 0.30 1.88 20 24 0.8 2
HIE[X]| 8 0.10 1.00 0.30 off 0.30 0.47 20 24 0.8 2
350.0
) m Hi
™ 300.0 5
e m BIE[X] 2
< 2500
E m HIE|A] 3
~ 2000
il gl E|
do 150.0 .
—e. . I_
= 1000 i| L3
= Il m HIE|
| 5!". n
? vl h
i l mem we. DM mem "°
IE
E

EE'.*

_,n:I L=l Lid I-

Lo ] —

IZIHI

=3- I O

il
|:|rll

<% 3210> W@ BlEX[H AlZefo|Md &zt
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<E 3219> H3AM

BIE[X[E AlZ2ofM AL

s A 2E
ched AY PIUH S| =9 CHabT | D) gk 7|
=l E|X] A= 2 SHGC hat gt
W/m2K | W/m2K - ACH W/m2 T T % COP
HIE[X] 1 1.05 5.00 0.83 off 1 6.50 19 25 0.7 2
BIE|IX| 2 0.58 419 0.76 off 0.9 6.50 19 25 0.72 2
BIE|IX 3 0.58 419 0.76 off 0.85 6.50 19 25 0.76 2
BIE|IX| 4 0.47 3.84 0.76 off 0.8 6.50 19 25 0.8 2
BIE|IX| 5 0.27 2.10 0.76 off 0.8 6.50 19 25 0.8 2
BIE|IX| 6 0.25 2.10 0.76 off 0.8 4.88 19 25 0.8 2
BIE|IX| 7 0.15 1.20 0.76 off 0.8 2.44 19 25 0.8 2
BIE|IX| 8 0.10 1.00 0.30 off 0.8 0.61 19 25 0.8 2
300.0
= m HIE[X] 1
£ 2500 m HIE(T] 2
=
fi 200.0 m HIEA] 3
D 150.0 HIE}A] 4
.]I;
=< 100.0 m2IE[X| 5
= 50.0 ll h mEIELH 6
= HIE[X
0.0 o B . . BE S 3= iz
- _— o = m ZIE|E] B
=4 22 =22 =T =85 =T i HM

<% 3211> &3

M BIEIX|E AlSelofd Zxt
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< 3220> AFF2 HIE[XH AlSo|d Ak

i35 Ayex
ched Ak ZIEeM sl =Y chabz | 7] gk 7|
=l E|X] A= 2 SHGC =ty =l
W/m2K | W/m2K - ACH W/m2 T T % COP
HIE[X] 1 1.05 5.00 0.83 off 1.20 15.77 20 24 0.7 2
HIE[X] 2 0.58 419 0.76 off 1.10 15.77 20 24 0.72 2
HIE[X] 3 0.58 419 0.76 off 1.00 15.77 20 24 0.76 2
HIE[X]| 4 0.47 3.84 0.76 off 0.90 15.77 20 24 0.8 2
HIE[X] 5 0.27 2.10 0.76 off 0.90 15.77 20 24 0.8 2
HIE[X]| 6 0.25 2.10 0.76 off 0.90 11.83 20 24 0.8 2
HIE[X] 7 0.15 1.20 0.76 off 0.90 591 20 24 0.8 2
HIE[X| 8 0.10 1.00 0.30 off 0.90 1.48 20 24 0.8 2
450.0
o~ 4000 HIE| | 1
£ 3500 WHEN 2
Z 3000 m HIE[Z] 5
. 2500
Al HIE|X| 4
go 200.0
E 150.0 m HIE[X]| 5
5 1000 I i m HIE|X| g
& 500 I HIE|X
o e e = m HIE[X 8
oty e ek gee Eel &8 2 SE

<38 32.12> Ak dIEX|E AlZefold Z1t
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. AyeE
chd AL VUM S| =Y CHEET | D] H BT
a7 2| SHGC cheEy o
W/m2K | W/m2K - ACH W/m?2 T T % COP
gl 1.05 5.00 0.83 off 1.20 459 20 24 0.7 2
gl 2 0.58 419 0.76 off 1.00 459 20 24 0.72 2
gl 3 0.58 419 0.76 off 0.90 459 20 24 0.76 2
gl 4 0.47 3.84 0.76 off 0.80 459 20 24 0.8 2
gl 5 0.27 2.10 0.76 off 0.80 459 20 24 0.8 2
gl 6 0.25 2.10 0.76 off 0.80 3.44 20 24 0.8 2
gl 7 0.15 1.20 0.76 off 0.80 1.72 20 24 0.8 2
gl 8 0.10 1.00 0.30 off 0.80 0.43 20 24 0.8 2
250.0
& m HIE[A] 1
= 200.0 m HIE|X] 2
=
= 1500 2R
&0 HIEIK] 4
1;' 100.0 m IEIR] 5
X s m HIE|X] 6
=) HIE|X
0.0 e B BB B e i
s O g m HIE|%| g
22 s =T R A -
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< 3222> tfst HIE[X[H AlSo|d Ak

i35 Al2x
ched AY 7IeM s =9 chabz | 7] gk 7|
=l E|X] A= 2 SHGC =ty =l
W/m2K | W/m2K - ACH W/m2 T T % COP
HIE[X] 1 1.05 5.00 0.83 off 0.80 5.00 20 24 0.7 2
HIE[X] 2 0.58 419 0.76 off 0.60 5.00 20 24 0.72 2
HIE[X] 3 0.58 419 0.76 off 0.50 5.00 20 24 0.76 2
HIE[X]| 4 0.47 3.84 0.76 off 0.30 5.00 20 24 0.8 2
HIE[X] 5 0.27 2.10 0.76 off 0.30 5.00 20 24 0.8 2
HIE[X]| 6 0.25 2.10 0.76 off 0.30 3.75 20 24 0.8 2
HIE[X] 7 0.15 1.20 0.76 off 0.30 1.88 20 24 0.8 2
HIE[X]| 8 0.10 1.00 0.30 off 0.30 0.47 20 24 0.8 2
200.0
~ 1B0.0 mEE[R 1
E 1600 m HIE[X| 2
o
= 1400
= 1200 m CEIA 3
FI? 100.0 HIE}A] 4
20 gpo
e HIEj X
= 0O mHIE|X| 5
5 ano m EIE[X| 5
= 200 . l HIE|
s e . 5 mHIE[A 8
o e ouE g8 82 EH OIE HA
<3% 3214> st "lE|X[H AlZ2 oM Z1}
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<E 413> HYEFEo BIEHHA iH| 2u] HAH|
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<E 416> S5 GlEXY /1] SAp|
S{A| 458 DA #5459 S
el x| _
85 | xel | A3el | 39 | 85 | Al | Azel | B9
Wim') | [#m? | (e | [Rm? | Wm) | (R | [RmY | [#m?

1 1.05 5773 7,056 12,829 5.00 13,019 | 26,433 | 39,452
2 0.58 10,507 12,842 23,349 419 14,682 | 29,808 | 44,490
3 0.58 10,507 12,842 23,349 419 14,682 | 29,808 | 44,490
4 0.47 12,991 15,878 28,868 3.84 15579 | 31,630 | 47,209
5 0.27 22,727 21,777 50,504 2.10 23,484 47,680 71,164
6 0.25 24562 | 30,020 54,582 2.10 23,484 | 47,680 | 71,164
7 0.15 41125 | 50,264 91,389 1.20 34,359 | 69,759 | 104,118
8 0.10 61,913 | 75671 | 137,584 1.00 38,894 | 78,966 | 117,860

<E 417> BSFY GlEXY /5] SAp|

S{A| 458 DA H% 459 S
el x| _
85 | xel | A3el | 39 | 85 | &l | Azl | B9
Win'k) | [#md) | (R | [Rm? | W] | [T | [Rm?) | [#md

1 1.05 1,973 2,054 4,027 5.00 13,429 | 24,399 | 37,828
2 0.58 3,591 3,738 7,329 419 15,144 | 27,515 | 42,659
3 0.58 3,591 3,738 7,329 419 15,144 | 27,515 | 42,659
4 0.47 4,440 4,621 9,062 3.84 16,069 | 29,196 | 45265
5 0.27 7,768 8,085 15,853 1.50 30,451 55,326 | 85,777
6 0.21 10,010 10,419 20,428 1.50 30,451 55,326 | 85,777
7 0.17 12,389 12,894 25,283 1.00 40,118 | 72,891 113,009
8 0.10 21,162 | 22,026 43,187 1.00 40,118 | 72,891 113,009




<# 418> M&Y

ST HIEX[H ou| SAH|

s MY Batl ¥5 459 Bal
el x| _
85 | Amel | AlZel | 39 | 85 | Aol | Alzel | 59
Wimk) | [m?) | [ | [#md | Witk | [T | [Rm? | [
1 1.05 3,476 4,608 8,084 5.00 13,429 24,939 38,368
2 0.58 6,327 8,386 14,713 419 15,144 28,124 43,268
3 0.58 6,327 8,386 14,713 419 15,144 28,124 43,268
4 0.47 7,822 10,369 18,191 3.84 16,069 20,843 45912
5 0.27 13,684 18,139 31,824 1.50 30,451 56,551 87,002
6 0.21 17,634 23,375 41,009 1.50 30,451 56,551 87,002
7 0.17 21,824 28,930 50,754 1.00 40,118 74,505 | 114,623
8 0.10 37,279 49,416 86,695 1.00 40,118 74505 | 114,623
<E 419> AR2 BIEIXY 27 BAj|
s MY Batl ¥5 459 Bat|
el x| _
85 | Amel | AlZel | 39 | 85 | Aol | Alzel | 59
Wimk) | [m? | [ | [#md | Witk | [T | [Rm? | [
1 1.05 3,601 3,067 6,668 5.00 19,521 17,138 36,659
2 0.58 6,554 5,583 12,136 419 22,014 19,327 41,340
3 0.58 6,554 5,583 12,136 419 22,014 19,327 41,340
4 0.47 8,103 6,902 15,005 3.84 23,359 20,508 43,867
5 0.27 14,175 12,075 26,251 2.10 35,212 30,914 66,126
6 0.25 15,320 13,050 28,370 2.10 35,212 30,914 66,126
7 0.15 25,651 21,851 47,502 1.20 51,518 45,229 96,747
8 0.10 38,617 32,896 71,513 1.00 58,318 51,199 | 109,516




<E 4.1.10> Eoi

HIE|X|E 9| SAH|

sH MY B Ayl 25 459 DAl
SN TS Tame | NBul | B9 | 45 | Amel | A= | 59
Wim | [#m? | [md | [#m? | Wik | [em? | glmd | TR
1 1.05 5,676 4,835 10,511 5.00 49,075 43,084 92,159
2 0.58 10,331 8,800 19,131 419 55,342 48,586 | 103,928
3 0.58 10,331 8,800 19,131 419 55,342 48,586 | 103,928
4 0.47 12,772 10,880 23,653 3.84 58,724 51,555 | 110,279
5 0.27 22,345 19,034 41,379 2.10 88,521 77,716 | 166,237
6 0.25 24,149 20,571 44,721 2.10 88,521 77,716 | 166,237
7 0.15 40,434 34,444 74,878 1.20 129,513 | 113,704 | 243,217
8 0.10 60,873 51,855 | 112,727 1.00 146,608 | 128,712 | 275,320
<E 411> MY IERY 9|5 JAp]
HH MY B Ayl 25 459 DAl
SN TS T ame | Nzl | B9 | 45 | Amel | Ase | 39
Wim | [2m? | [md | [#m? | Wik | [em? | glmd | TR
1 1.05 4,216 3,591 7,808 5.00 21,555 18,924 40,480
2 0.58 7,673 6,537 14,210 419 24,308 21,341 45,649
3 0.58 7,673 6,537 14,210 419 24,308 21,341 45,649
4 0.47 9,487 8,082 17,569 3.84 25,794 22,645 48,439
5 0.27 16,597 14,139 30,736 2.10 38,882 34,136 73,018
6 0.25 17,938 15,280 33,218 2.10 38,882 34,136 73,018
7 0.15 30,034 25,584 55,618 1.20 56,887 49,943 | 106,830
8 0.10 45216 38,517 83,732 1.00 64,396 56,535 | 120,931




<E 41.12> &4

HIE|X|E 9| SAH|

A M5 Baby B35 M5¥ Bah
el x _ _
85 | Amel | 38 | 8% | A5 | AN | Alzel | 59
Wim] | (&7 | [2md | lemd | Wit | (Rm? | (Y | (#md
1 1.05 4,077 3,171 7249 | 5.00 9,687 8,420 18,107
2 0.58 7,421 5772 13,193 419 10,924 9,495 20,420
3 0.58 7,421 5,772 13,193 | 4.19 10,924 9,495 | 20,420
4 0.47 9,175 7,136 16,311 3.84 11,592 10,075 21,667
5 0.27 16,051 12,484 28,536 2.10 17,474 15,188 32,662
6 0.25 17,348 13,493 30,840 | 2.10 17,474 15,188 | 32,662
7 0.15 29,046 22,591 51,637 1.20 25,566 22,221 47,787
8 0.10 43,728 | 34,011 77,739 1.00 28,940 | 25,154 | 54,004
<E 4.113> He vEXY 2T BAp
A M5 Baby B35 M5¥ Bah
el R _ _
85 | Amel | 38 | 8% | A5 | AN | Alzel | 59
Wim*] | (&7 | [2md | e | Wit | (Rm? | (Y | (#md
1 1.05 2,294 881 3,176 | 5.00 16,703 11,607 | 28,310
2 0.58 4176 1,604 5780 | 4.19 18,836 13,089 | 31,925
3 0.58 4176 1,604 5780 | 4.19 18,836 13,089 | 31,925
4 0.47 5,163 1,983 7146 | 3.84 19,987 13,889 | 33,876
5 0.27 9,033 3,469 12,502 | 2.10 30,129 | 20937 | 51,066
6 0.25 9,762 3,749 13,511 2.10 30,129 | 20937 | 51,066
7 0.15 16,345 6,278 22,623 1.20 44,081 30,633 | 74,714
8 0.10 24,607 9,451 34,058 1.00 49,899 | 346/6 | 84,575




<E 41.14> HSM

—

HIE|X|E 9| SAH|

Hi dsH SAH g3 dsE SAtH|
glElX| " -
ds Atrfel | AlSH]| e ds Atrfel | AlSH]| e
Wim?] | [2/m?’ | [8/m? | [@/m® | Wim?k] | [8/m® | [&m?] | [8/m]
1 1.05 2,294 1,803 4,097 5.00 16,703 11,135 | 27,838
2 0.58 4176 3,281 7,457 419 18,836 12,657 | 31,393
3 0.58 4176 3,281 7,457 419 18,836 12,657 | 31,393
4 0.47 5,163 4,057 9,220 3.84 19,987 13,325 | 33,312
5 0.27 9,033 7,097 16,130 2.10 30,129 | 20,086 | 50,215
6 0.25 9,762 7,670 17,432 2.10 30,129 | 20,086 | 50,215
7 0.15 16,345 12,842 29,187 1.20 44,081 29,387 | 73,468
8 0.10 24,607 19,334 43,941 1.00 49,899 | 33,266 | 83,166
< 41.15> tistw HIE[X[H 9| SAH|
Hi dsH SAH g3 dsE SAtH|
glElX| " -
ds Atrfel | AlSH]| e ds Atrfel | AlSH]| e
Wm?] | [2/m?’ | [8/m? | [8/m® | Wim?k] | [8/m® | [m?] | [8/m]
1 1.05 1,393 616 2,010 5.00 4,247 5,053 9,300
2 0.58 2,536 1,122 3,658 419 4,789 5,698 10,488
3 0.58 2,536 1,122 3,658 419 4,789 5,698 10,488
4 0.47 3,136 1,387 4,522 3.84 5,082 6,047 11,129
5 0.27 5,486 2,426 7912 2.10 7,661 9,115 16,776
6 0.25 5,928 2,622 8,551 2.10 7,661 9,115 16,776
7 0.15 9,926 4,390 14,317 1.20 11,209 13,336 | 24,544
8 0.10 14,944 6,610 21,554 1.00 12,688 15,096 | 27,784




<E 4.1.16> ZF1 HIEIX[H ou| ZAH|

s MY Batl ¥5 459 Bal
el x| _ _
85 | Amel | AlZel | 39 | 85 | Aol | Alzel | 59
Wimk) | [m?) | [ | [#md | Witk | [T | [Rm? | [

1 1.05 1,945 860 2,805 5.00 12,697 15,106 27,803
2 0.58 3,540 1,566 5,106 419 14,318 17,035 31,354
3 0.58 3,540 1,566 5,106 419 14,318 17,035 31,354
4 0.47 4377 1,936 6,313 3.84 15,193 18,076 33,270
5 0.27 7,657 3,387 11,044 2.10 22,903 27,249 50,151
6 0.25 8,276 3,660 11,936 2.10 22,903 27,249 50,151
7 0.15 13,856 6,129 19,985 1.20 33,508 39,867 73,375
8 0.10 20,860 9,227 30,087 1.00 37,931 45,129 83,060
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Korean Reference Energy Model Parametric Simulation

PROJECT SUMMARY

Korea Institute of Civil Engineering and Building Technology (KICT) is the sole national institution that
contributes to the development of Korea’s reference building energy models. No parametric analysis to
refine Korea’s reference building models has been done yet. Lawrence Berkeley National Laboratory
(LBNL) is uniquely qualified to provide knowledge on building energy simulation using EnergyPlus and
insights on opportunities for reducing energy consumption and emissions due to their long history of energy
efficiency research.

The goal of this project is to evaluate energy consumption in Korea’s reference building models by
conducting hourly simulations using the input data files (IDFs) provided by the Korea Institute of Civil
Engineering and Building Technology (KICT) and to assess impacts of energy efficiency parameters on
building energy consumption by conducting a parametric sensitivity analysis with 37,044 combinations
from building types and energy efficiency parameters. The final report and data set provide energy
performance analysis results based on the energy simulation using EnergyPlus, a software program
developed by U.S. Department of Energy (US DOE). As the outcome of the project, LBNL team delivers
an energy performance database from the parametric simulation results.

DELIVERABLES

o Final report: Technical report for energy model review and parametric simulation
o Presentation materials — PowerPoint presentation describing results and methodology
e Data file with parametric run results

o CSV files containing all simulation results

o Individual EnergyPlus simulation files: 10 Zip files for cach building type

REVIEW OF THE KOREAN REFERENCE BUILDING ENERGY MODELS

KICT, in this project sponsored by the Greenhouse Gas Inventory and Research Center of Korea (GIR),
developed reference building energy models that represent residential, commercial, and pubic building
stock in Korea to analyze energy savings and greenhouse gas emissions reduction potential in the building
sector. The scope of reference building energy models includes ten building types in residential, commercial
and public sectors as below:

o Residential:

o High rise apartment

o Multi-family house
o  Commercial:

o Office
Stand-alone retail
Restaurant
Hotel
Outpatient hospital
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e Public
o Governmental office
o University building
o School (Primary, middle, and high)

LBNL reviewed the energy models and input data to check objects, fields, and input values. LBNL
identified errors in the energy models and validated them.

PARAMETRIC SENSITIVITY ANALY SIS

The task uses the EnergyPlus reference models to conduct a parametric run for parameters with different
technology levels to analyze the improved the energy performance, which evaluates how energy efficiency
parameters in a certain range would affect the building energy consumption. The data KICT provided for
the parametric run includes:

e IDFs for the reference building models updated from Task 1
o Selected parameters and their ranges

LBNL conducted a parametric analysis that intcgrates combinations of the parameters with technology
levels. The task includes:

1) Conduct hourly simulations using the IDFs provided by KICT
2) Evaluate energy consumption by end-use by monthly profile, and
3) Provide recommendations and comments on any abnormal results.

Details for building types, climate zones, and efficiency parameters with ranges to conduct a parametric
analysis of 37,044 simulations were finally determined by discussion between KICT and LBNL. Table 1-
10 identify input values for parametric simulation for all building types.

Table 1-10 Parameter setup for energy efficiency evaluation
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The result from the parametric simulation was organized to extract the 108 monthly output values from
nine output variables as below:

WaterSystems DistrictHeating
InteriorLights:Electricity
InteriorEquipment:Electricity
ExteriorEquipment:Electricity
ExteriorEquipment:Gas
Heating:DistrictHeating
Cooling:DistrictCooling
Heating:EnergyTransfer

O oot L i O e (9] [RDT B

Cooling:EnergyTransfer

Note that high-rise apartment building contains 972 database columns that include monthly results of 81
zone specific outcomes.

PARAMETRIC SIMULATION WORKFLOW

The parametric run for EnergyPlus simulation used jEPlus simulation framework (Zhang & Korolija, 2010).
An open-source tool, JEPlus is designed to assist setting up parametric runs with EnergyPlus models, and
to perform the simulations in “parallel” mode. It is widely used for setting up complex parametric runs, for
example, building system configurations along with design parameters including insulation, glazing,
temperature set points, HVAC system, and day lighting control options. Given that the total number of
simulations exceeded 37,000, it would have been a tedious job to set them up manually. JEPlus enables
automating the simulation jobs such as generating input files for EnergyPlus, executing simulations, and
extracting results perform complex parametric analysis on multiple design parameters. For the simulation
task, two designated servers, cach with 32 computing cores was used. Figure 1 illustrates the parametric
simulation workflow using jEPlus.

(DFMF
templates

Incdexes
(ew.saf)

Figure 1 Parametric simulation workflow using jEPlus
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The parametric simulation setting selects a building model (an IDF or a set of IMF files) and put search
strings in the places of the parameters; specify all alternative values for the parameters in jEPlus. jEPlus
then picks a set of values and put them in the building model and calls EnergyPlus. In this way, the workflow
quickly sets up large amount of simulation runs to explore the design options. Figure 2 shows a screenshot
of parameter setup to call EnergyPlus IDFs for parametric simulation.
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Figure 2 Running simulations and collecting results

By the work proposed here LBNL is expected to have a strong capability to conduct simulation-based
energy performance analysis by expanding the scope of U.S. DOE’s EnergyPlus-based models for other
countries. Upon the completion of the study, it is expected to potentially continue to next steps in conducting
scenario analyses with best available technologies and theoretical energy efficiency limit. This project
forwards general goals of the U.S. Government and the Office of Science to support the development of
energy efficiency modeling tools, and to contribute to training and capacity building of those models by
governments of other countries.
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POTENTIAL USE OF THE PARAMETRIC SIMULATION DATABASE

Parametric study is a useful method for exploring alternative design options and establishing dependencies
between design variables. As the result of the parametric simulation run, the energy performance database
potentially can be used for many research areas. Those potential use cases are as below, which leverage a
web-based software that can provide:

¢ Retrofit recommendation using a pre-simulated database

¢  Operational improvement recommendations

¢ Energy efficiency policy guideline for code and standard development
¢ Integrate in 3D energy performance map that can visualize:

o City or district scale color-coded energy map

e Benchmarking of the energy performance

¢ Buildings needing the energy performance improvement

o  Energy efficiency policy impacts

LBNL Research: Energy Performance Database Use Case #1
Commercial Building Energy Saver Pre-simulated Database

The pre-simulated database was implemented to Commercial Building Energy Saver (CBES) prototype
web application for a preliminary retrofit analysis. The CBES (cbes.lbl.gov), is an energy retrofit analysis
toolkit, which calculates the energy use of a building, identifies and evaluates retrofit measures in terms of
energy savings (Hong et al., 2015). CBES was designed for energy retrofit fit analysis for Small commercial
buildings in California, United States. Small commercial buildings in the United States consume 47% of
the total primary energy of the buildings sector. Retrofitting small and medium commercial buildings poses
a huge challenge for owners because they usually lack the expertise and resources to identify and evaluate
cost-cffective energy retrofit strategics. CBES calculates the energy use of a building, identifies and
evaluates retrofit measures in terms of energy savings, energy cost savings and payback. The CBES Toolkit
includes a web app (APP) for end users and the CBES Application Programming Interface (API) for
integrating CBES with other energy software tools. The toolkit provides a rich set of features including: (1)
Energy Benchmarking providing an Energy Star score, (2) Load Shape Analysis to identify potential
building operation improvements, (3) Preliminary Retrofit Analysis which uses a custom developed pre-
simulated database and, (4) Detailed Retrofit Analysis which utilizes real-time EnergyPlus simulations.
CBES includes 100 configurable energy conservation measures (ECMs) that encompass TAQ, technical
performance and cost data, for assessing 7 different prototype buildings in 16 climate zones in California
and 6 vintages. A casestudy of a small office building demonstrates the use of the toolkit for retrofit analysis.
The development of CBES provides a new contribution to the field by providing a straightforward and
uncomplicated decision making process for small and medium business owners, leveraging different levels
of assessment dependent upon user background, preference and data availability.

The CBES tool enables a rapid retrofit analysis using web-based pre-simulated database. The pre-simulated
database provides retrofit measures and their impact to the energy performance and indoor environmental
quality. The pre-simulated database is built upon EnergyPlus simulations using prototype buildings for:
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1. Seven building types (Office: Small office - 1 story, medium office - 2 Stories, and medium
office - 3 Stories, Retail: Small retail and medium retail, Mixed use: retail at the 1st floor, office
at the 2nd and 3rd floors)

Six vintages: (Before 1978, 1978-1992, 1993-2001, 2002-2003, and 2006-2008)

3. 16 climate zones in California

85 measures (coordination with Task 3) are added to the baseline buildings. The pre-simulation database
contains simulation results including site energy and its breakout, peak electricity/natural gas usage, cooling
and heating capacity, energy costs, CO2 emissions, and IEQ impacts.

The pre-simulation database was built upon results from about 9 million energy simulations that include
energy performance data from individual measures as wells as combination of measures. The large-scale
simulation task used the National Ener gy Research Scientific Computing (NERSC) center clusters for large-
scale simulations using several thousand cores (Lee et al., 2015). The prototype web application was built
upon the CBES API for demonstration of retrofit analysis. Figure 3 provides a screen capture of the pre-
simulated data presented in the CBES web application. Based on the inputs of the basic building profile
and upgrade description, the CBES web application looks up the pre-simulated database to retrieve energy
data for the matching prototype building as a baseline, then it further provides pre-simulated data that meet
the investment criteria provided as:

Maximizing energy cost saving
Maximizing energy saving

Minimizing CO; emissions

Minimizing investment cost
Minimizing investment payback period.

il i 01 (RO i

Then, the application displays ten recommended retrofit measures in the output page for various analyses.
The selected measures include individual measures and combinations of measures. The outputs include but
limited to site energy peak electricity demand, energy cost, CO; emissions, and energy savings and energy
cost savings from retrofits, investment costs, payback years, and indoor environmental quality impacts.
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Upgrades

Category Default values Upgrade
Lighting-interior TED | Upgrade to 1.2 WiR2
Equipment TBD A
Windows TBD [Upgrade SHGCt0 04 v
Cooling System T8D [NiA
Heating System TBD [a v

Preliminary Retrofit Analysis

Preliminary retrofit results:

Annual site energy and CO2 emissions

Measure ID(s) Electricity (kWh) Natural Gas (therm) [ Peak Elec Demand (kW) Energy Cost ($) CO2 Emission (Ibs)
0 Baseline 1,966,627 10,786 623.65 325,754 1,481,622
1 ECM 5:4 1,482,135 8,129 470.01 245,502 1,116,614
2 ECM6 1,656,541 9,085 525.31 274,391 1,248,008
3 ECMS 1,801,862 9,882 571.40 208,462 1,357,491
4 ECM 6;2 (*) 1,487,800 8,160 471.80 246,440 1,120,882
5 ECM 6;5 (*) 1,523,932 8,358 483.26 252,425 1,148,103
6 ECM 6;3 (%) 1,535,006 8,419 486.77 254,260 1,156,446
7 ECM 6;4 () 1,542,658 8,461 489.20 255,527 1,162,211
8 ECM 4;3 (%) 1,587,433 8,706 503.40 262,944 1,195,943
9 ECM 5;3 (%) 1,686,148 9,247 534.70 279,295 1,270,314
10 ECM 5;2 (%) 1,749,590 9,505 554.82 280,803 1,318,110

Annual economic analysis and IEQ impacts

Measure Energy Cost 2;'3; Ci'j::::: o Electricity Z::t”:.:j:; Na;::':lsas Investment Payback 1EQ Impact
ID(s) Saving ($) (kwh) ) Saving (kwWh) s) (therm) Cost (5) (vear)
1 ECM 5;4 80,252 562,365 73,643 484,492 2,631 2,657 76,328 0.95 NA
2 ECM 6 51,363 359,927 47,133 310,086 1,684 1,701 46,783 0.91 NA
3 ECM 5 27,292 191,248 25,044 164,765 895 904 44,244 1.62 NA
4| ECM 6;2 (*) 79,313 555,790 72,782 478,827 2,600 2,626 82,915 1.08 NA
5| ECM 6;5 (%) 73,328 513,851 67,290 442,696 2,404 2,428 80,457 1.10 NA
6| Ecm 6;3 (%) 71,494 500,996 65,606 431,621 2,344 2,367 84,797 1.19 NA
7| ecm6:4 (%) 70,227 492,114 64,443 423,969 2,302 2,325 85,132 1.21 NA
8| EcM 4;3 (%) 62,810 440,143 57,638 379,194 2,059 2,080 85,634 1.36 NA
9| ECM 5;3 (%) 46,459 325,561 42,633 280,479 1,523 1,538 86,931 1.87 NA
10| ECm 5;2 (%) 35,950 251,922 22,990 217,037 1,178 1,190 91,054 2.53 NA
Annual energy and cost saving percentage
Measure ID(s) Entergy Cost Savig £96) Energy Saving (%) Electricity lls{a:;e)/cnst Saving | Natural Gas us;ge/cost Saving

1 ECM 5;4 24.64% 24.64% 24.64% 24.64%

2 ECM 6 15.77% 15.77% 15.77% 15.77%

3 ECM S 8.378% 8.378% 8.378% 8.378%

4 ECM 6;2 (%) 24.35% 24.35% 24.35% 24.35%

5 ECM 6;5 (*) 22.51% 22.51% 22.51% 22.51%

6 ECM 6;3 (*) 21.95% 21.95% 21.95% 21.95%

7 ECM 6;4 (*) 21.56% 21.56% 21.56% 21.56%

8 ECM 4;3 (*) 19.28% 19.28% 19.28% 19.28%

9 ECM 5;3 (*) 14.26% 14.26% 14.26% 14.26%

10 ECM 5;2 (%) 11.04% 11.04% 11.04% 11.04%

Figure 3 The CBES Web Application Screen Capture for Preliminary Retrofit Analysis using Pre-simulated
database
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LBNL Research: Energy Performance Database Use Case #2
CityBES: A Web-based Platform to Support City-Scale Building Energy Efficiency

Retrofitting the existing building stock to improve energy efficiency and reduce energy use is a key strategy
for cities to reduce green-house-gas emissions and mitigate climate change. Planning and evaluating retrofit
strategies for buildings requires a deep understanding of the physical characteristics, operating patterns, and
energy use of the building stock. This is a challenge for city managers as data and tools are limited and
disparate. The research introduces a web-based data and computing platform, City Building Energy Saver
(CityBES), which focuses on energy modeling and analysis of a city’s building stock to support district or
city-scale efficiency programs. CityBES uses an international open data standard, CityGML, to represent
and exchange 3D city models. CityBES employs EnergyPlus to simulate building energy use and savings
from energy efficient retrofits. CityBES provides a suite of features for urban planners, city energy
managers, building owners, utilities, energy consultants and researchers (Tianzhen Hong, Yixing Chen,
Sang Hoon Lee, 2016).

AW

Buiang 16504

I s - W

Figure 4 CityBES: Buildings in Manhattan New York (for illustrative only, using mockup building data)

CityBES can serve as a data and computing urban platform to help city policymakers and their consultants
to evaluate district and city-scale energy efficiency issues and opportunities in buildings. CityBES is
targeted for analysis of city building stocks using CityGML which provides four levels of details to
represent city buildings, and allows energy simulation with different fidelities of modeling options. The
data model using CityGML can help exchange data between the building energy model and other urban
environmental analysis models. The integration of city building stock data in CityBES will enable
integration with other tools such as the U.S. Department of Energy’s Building Energy Asset Score and the
Building Performance Database. In future, CityBES will also support other analysis such as urban energy
planning and design, carbon emissions tracking system, and local laws and code compliance. CityBES
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serves as a valuable platform assisting users to answer important questions about technology deployment
and policy such as:

1. Which types of buildings have the greatest potential for energy savings and cost-effective
retrofits? This is part of a crucial effort of CityBES to show a city-wide building energy map with
actual energy consumption, and estimate of energy potential savings from retrofit as well as
operational improvements, for every building in the city.

2. Which energy efficiency technologies can help achieve the greatest energy savings?

3. Where in the city are there districts with the right mix of load density and diversity to support
district energy systems, or local energy storage to reduce energy use?

4. How much energy savings can be expected if all buildings in a city use a specific retrofit, such as
single pane to double pane windows, or fluorescent to LED lights?

5. Ifall buildings in a city upgrade to meet the current building energy code, how much energy
savings and peak electricity demand reduction can be achieved?

6. What is the impact of climate change on energy use in the building stock and in occupant comfort
in the next 30 or 50 years?

What is the impact of extreme heat waves on building energy demand and occupants” health?

8. Ifsolar PV is installed on all available roof spaces of all buildings in a city, how much electricity
can be generated? How does this meet city’s renewable energy goal? What is the cost of such a
PV deployment plan?
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