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(B 4-17] ZlciSEEel vlm (291 = mm)
3MLH 0 3HZAM 10 3 ™LH 20
Story
El—centro| Taft |Hachinohe |El—centro| Taft |Hachinohe |El—-centro| Taft [Hachinohe
4 89.1 71.2 110.6 69.8 73.1 89.8 58.6 65.2 76.6
3 80.7 69.2 107.3 67.1 70.2 86.5 58.3 62.5 73.6
2 7.8 6.7 10.4 7.2 7.5 9.3 6.2 6.9 8.1
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
[ 4-18] Z|USE7/AE Hlm (2] : mm/sec?)
3MAH 0 ML 10 3MAA 20
Story

El—centro| Taft |Hachinohe |El—centro| Taft |Hachinohe|El—centro| Taft [Hachinohe

4 28559 (2428.5| 37925 3998.5 | 42611 5110.7 3742.8 (42547 4864.0

3 27187 |2323.8| 35991 3850.9 |4038.9( 4968.0 3615.3 |4026.5| 4729.9

2 20213 |1775.2| 25539 | 2054.0 |1816.3 | 28515 2069.3 |1809.9| 2888.9

1 2323.6 (2078.8| 2800.7 | 2323.6 [2078.8| 2800.7 | 2323.6 |2078.8| 2800.7

F

shoA AR W HAAA 149 314
& saste] vmatgth the 19 W90 ANAN % WAH 4X 94AE e
Aolch, Hgat ANRAE AP ol wo|

M4z« B2 Jlao] TANS BN 2 HY wE 19



I N X AKX

WARAE H8T A9 wAEAAY
AATL SAS S92 A9 Gk A

7 el AYSurisE B4 Az ANGAS M43 A9 El-centro A Xzt
A9 °F 30% FAE AL, Taft A ATk} Hachinohe A|AT}FO] Z-2-ofl= oF 40% ¥ 20%
Zags Aoz Ut WIS A 49 A %7}%5 AN Hogeugll
Agtel GARHA 2 2o SEIIGE BE7L BAAT AA A9 BRg ke Py
=

oo AL ¢ 5 AUk EE, BE Aziuel] st HojSHAEEt 7R
3

e Bk A fadhs S Holal e, oF 1/10~1/12% FH4skal Qi
7 e AT ANYAE A4 A AAATER cha ol glony of
20~30% A= HARIE VYUY E3F, HARAE 83 B9 24 AxlupEE S
dejo] 7|2 vl of 5% JEr Hast= 2uE Ul
[E 4-19] Z|CHSEHS| H|w (22 : mm)
Normal Damper Isolation
Story
El—centro| Taft |Hachinohe|El—centro| Taft |Hachinohe|El—centro| Taft |Hachinohe
4 82.9 62.7 106.0 46 1 32.5 76.4 172.3 119.2 253.9
3 79.5 601 101.8 44 2 31.2 73.4 176.2 119.1 260.2
2 8.2 6.2 10.5 4.5 3.2 7.5 176.4 115.9 260.4
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

120 ol et=27|e9 Hatet Y



[E 4-20] ZHSe7IEE Hlm (2] mm/sec?)
Normal Damper Isolation
Story
El—centro| Taft [Hachinohe|El—-centro| Taft [Hachinohe|El-centro| Taft |Hachinohe
4 35842 (27539 4571.8 2416.8 [1830.3| 3761.1 193.6 138.9 2855
3 3403.5 |2560.3| 4353.5 2308.9 |1706.3| 36149 181.1 133.8 269.7
2 2036.5 [1846.9| 2637.7 20941 |1889.3| 2698.7 447 4 356.6 2251
1 2323.6 |2078.8| 2800.7 2323.6 |2078.8| 2800.7 2323.6 |2078.8| 2800.7
[ 4-21] 3 Hlw (B2 - N)
Normal Damper Isolation
Story
El—centro| Taft |Hachinohe|El—centro| Taft |Hachinohe|El—centro| Taft |Hachinohe
4 0 0 0 0 0 0 0 0 0
3 44 290 |33,585| 56,684 25,656 (17,984 | 42,519 2,274 1,668 3,339
2 47,450 [(35,973| 60,726 27,482 19,263 | 45,559 2,450 1,789 3,600
1 61,960 |46,831| 79,259 44,006 (33,345 67,710 3,224 2,355 4,754
7} ERold SR, AANAEE A 7lEede] A9 ShUE7 L0vg 2
Bt Aoz uehgon], ANPAE A A9 ANTER 2P 1,095 23}
= ACE Ueyt, HARAE HE3 Aol WA AAH S AYstils
227 1.0%5 2051 g Ao Ukt
oo Gejol that 7HxIet nge]l AR WA U AA/EL FH el sle] 7]
& FHE 7H3A Ak Aol Fasit ks HAAAE AX| ek Wk ks 2
B HIE offfo| HAFAE Aot ¢tk 243} 7]SARlo] AA| st ¢ AEsE
Utk SHAITE ghEof HALAE A&7 e 7led o R dfjdsfof & AV v
oo} 23 A e|ode] W A7) Basl
M4z stz 7|80 Txds 24 2 e g 121
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[ 5-4] &0l 2 RFE 2u|, FSHMI HYH|S
Sod Type 1 Type 2 Type 3
Fdololx| -
2o HA 13.5m2 22.5m2 36.9m2
= | sEA om2 1.875m2 1.875m2
WWR 0% 7.94% 4.94%
om|HE 13.5m2 22.5m2 36.9m2
N | ZsEHA om2 1.875m2 2.50m?2
WWR 0% 8.3% 0.07%
QuHA 38.47m2 35.44m2 30.37m2
S AsHA 16.83m2 13.08m2 13.08m2
WWR 43.75% 36.9% 43.08%
QuHA 38.47m2 35.43m2 30.37m2
= S HE 8.13m2 8.13m2 5.62m2
WWR 21.13% 22.9% 18.52%
2oHE 103.95m2 111,37m2 134.6m2
& | 354y 24.9m2 24.9m2 36.2m2
WWR 24% 22.4% 26.8%
=3 Type 4 Type 5 Type 6
$30/0/x| e ¢
2o HA 37.97m2 33.75m2 43.42m2
S | 33HA om2 om2 om2
WWR 0% 0% 0%
om|HE 37.96m2 33.75m2 43.42m2
M | EsHA 1.875m2 om?2 1.35m2
WWR 4.94% 0% 3.1%
2o H= 33.75m2 47.25m2 47.25m2
RSk 11.84m2 18.09m2 13.085m2
WWR 35.08% 38.3% 27.7%
u|HA 33.75m2 47.25m2 47.25m2
= NS HA 8.85m2 7.5m2 10m2
WWR 26.2% 15.87% 21.1%
2oHE 143,4m2 162m2 181.4m2
& | 354y 22.56m2 25.6m2 24.43m2
WWR 15.73% 15.8% 13.47%
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[ 5-10] Sun Path Diagram & &5 ENQF Of|HX|_H<bsf

X Omm

Obj 211 Orientation: -0.0%, 0.0
‘Sun Posiion: 163.67 56.97
HSA: 16382 57
VSA: 122,17

03:00 | 10:00 | 11:00 | 1200 | 1300 | 14:00 | 1500 | 16:00 | 17:00 | 18.00 | 13.00 | 20.00
EEl 551 560 560 560 560 561 GBI 560 -hh
5E0 561 561 5B0 560 560 561 51 661 5E0 [
561 661 560 50 561 561 G660 51 GED 1
560 561 561 G561 560 561 G561 561
5El 580 560 56D 560 561 GBI GG
5E0 561 560 561 560 51 G661 561
5El 580 G561 560 561 561 G661 561
560 561 561 G560 560 561 G561 G560
560 561 560 G561 561 560 560 560
561 561 561 5Bl 561 561 680 561
5El 561 561 5Bl 561 560 G661 560
561 560 561 560 560 561 G661 560

F 800mm

el
®

Stereographic Diagram
Location: 36.22 127.27

Obj 265 Orientation: -0.0°, 0.0°
Sun Postion: 163 87 56.97
HSA: 16387 s
VSA: 12247

Time: 12:00
Date: 1t Apr (91)
Dotted iines: July-December.

Month | 05:00 | 06:00 | 07:00 | 0800 | 08:00 | 10:00 | 11:00 | 1200 | 13:00 | 14:00 | 1500 | 16:00 | 17:00 | 18:00 | 1800 | 2000

561 661 645 52 616 615 522 537 661 661
525 491 474 465 464 469 481 505 551
425 3% 384 378 376 375 37 381 390 [
BG0ON 053 148 165 19 199 185 149

Stereographic Diagram
Location: 36.27 127.27

0bj 263 Orientation: -0.0°, 0.0°
Sun Postion: 163.87 56.97

HSA: 16387 .
VSA 12247

Time: 12:00
Date: 1st Apr (1)
Dotted lines: July-December.

(]

Xt

0.

F 1,600mm

Menth 05:00 | 06:00 | 07:00 | 08.00 | 09.00 | 10.00 | 11:00 | 12.00 | 1300 | 14:00 | 15:00 | 16:00 | 17.00 | 18.00 | 13.00 | 20.00
560 497 427 387 369 366 37 411 470 56
517 385 319 284 267 264 274 299 347 433 561
87 085 030 0%
000 000

273 23 217 208 211

535 43 382 35 341 344 364 404
561 503 440 405 380 391 408 446 513 56

sun path diagram

solar shading calculations graph
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Ext surface incident solar flux (W/m?)
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Heat, Cool load_0" Heat, Cool load_30" Heat, Cool load_330"
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20 ik ol —— e, 20 —— A
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s e s o . e . T ——— . . . N e —
¢ o 200 400 600 800 1000 1200 1400 1600 ° o 200 400 600 800 1000 1200 1400 1600 ° o 200 400 600 800 1000 1200 1400 1600
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w0 60 80 10 1200 60 1600
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a0 600 00 100 1200 160 160
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0 20 0 00 50 100 120 1@ 160
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[ 5-15] §t= OX|NESE WIS H|n (Type 1)
RERE ASHT 27 Z Ao A
80 80 80
70 70 70
60 - 60 &0
50 - 50 50
40 - a0 40
30 - 30 30
20 | 20 20
10 - 10 - 10
o o 0 m
HISHE  HESUEE AC BIS Y BISEY AC BIS Y BISEY AC
+ RHHED + RFHED| + RHAET|
T T T
B Rietas  AC B Rioias  AC IS detms  AC
Heating | 68.03 | 68.03 i 66.06 Heating | 17.18 16.41 15.05 Heating | 3.57 4.63 3.26
Cooling 0 3.50 415 Cooling 0 1.89 3.27 Cooling 0 1.91 5.37
Total 68.03 | 7154 i 70,22 Total 17.18 18.30 18.32 Total 3.57 6.54 8.63

B heating W cooling m total

o

oleldt Aok 7 +EUE AdAE =S =Y %

Aol 71E $gUA el 2 2 15.7%, 42.1%, 64.5%9) BLLS HolA| Bk, of
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[H 5-16] Typel _TIEHZ2| MUSAEA A & - HYOIHX| AL
7|=d|0fE_CcHH Typel. —Xt+&
4
i =
1 T Living Room|
I ) | e
Ol X|ALZ 2F (MWh)
- Date heating Load cooling Load
i Jan 01-31 0 0
- Feb 01-28 0
7 Mar 01-31 0 0
Al - Apr 01-30 0 0
A . May 01-31 0 0
T Jun 01-30 0 0
@ : o Jul 01-31 0 0
i Aug 01-31 0 0
X . Sep 01-30 0 0
Oct 01-31 0 0
= Nov 01-30 0 0
5 Dec 01-31 0 0
i . i total 0 0
— Date heating Load cooling Load
= i Jan 01-31 15,3048 0
- Feb 01-28 11.7815 0
}I‘;I- r Mar 01-31 11.061 0
Ligp = Apr 01-30 4.0063 0
o May 01-31 1.2972 0
+ Rl Jun 01-30 0.039 0
| Jul 01-31 0 0
xrA ‘ Aug 01-31 0 0
37| = - Sep 01-30 0.4664 0
e » Oct 01-31 2.9941 0
. Nov 01-30 8.2204 0
. : Dec 01-31 12,8628 0
L = F T + 1 1 = B J s total 68.0335 0
HI‘ b i —~ - Date heating Load cooling Load
iy Jan 01-31 15,3048 0
Ltdf Tiin = Feb 01-28 11.7815 0
/ Mar 01-31 11.061 0
+ = Apr 01-30 4,0067 0.0194
XA Y. May 01-31 1.2997 0.0808
317 11 Jun 01-30 0.0382 0.4396
= L Jul 01-31 0 1.2826
+ ; Aug 01-31 0 1.4302
& - Sep 01-30 0.464 0.2517
ac " : Oct 01-31 2.9922 0
- Nov 01-30 8.2204 0
- . Dec 01-31 12.8628 0
] = t i " 1 1 = . e total 68.0312 3.5043
- Date heating Load cooling Load
& Jan 01-31 15,0212 0
- Feb 01-28 11,5266 0
7 Mar 01-31 10,7753 0
= Apr 01-30 3.7947 0.0262
May 01-31 1.1955 0.1157
ac ) "| Jun 01-30 0.0237 0.5527
i 5 Jul 01-31 0 1.4948
F Aug 01-31 0 1.6393
- Sep 01-30 0.3964 0.3272
Oct 01-31 2.8028 0
- Nov 01-30 7.9501 0
% Dec 01-31 12.5782 0
! = i i + ' 1 = B J total 66.0644 4,156

166




5-17] Typel_=gA+&E o= AUSZEEM & & - x| ALS2

7|=d|0fE_CcHH Typel. —Xt+&
-
o =
1 T Living Room)
| ) [ Iﬁ
Ol A X|ALS 2 (MWh)
— Date heating Load cooling Load
Jan 01-31 0 0
- Feb 01-28 0 0
v, Mar 01-31 0 0
M e Apr 01-30 0 0
May 01-31 0 0
= Rl Jun 01-30 0 0
Fé! " o Jul 01-31 0 0
P Aug 01-31 0 0
X ._ Sep 01-30 0 0
Oct 01-31 0 0
. Nov 01-30 0 0
% Dec 01-31 0 0
o 5 total 0 0
L Date heating Load cooling Load
Jan 01-31 4.3927 0
- Feb 01-28 3.2708 0
|- _|I- 7 Mar 01-31 2.6939 0
bt Apr 01-30 0.8162 0
May 01-31 0.1814 0
™ -| Jun 01-30 o 0
P Jul 01-31 0 0
XA ‘ Aug 01-31 0 0
%7| . Sep 01-30 0.0351 0
3 Oct 01-31 0.5268 0
- Nov 01-30 1.9 0
5 Dec 01-31 3.3647 0
i total 17.1816 0
- Date heating Load cooling Load
HE Jan 01-31 4.0041 0
et - Feb 01-28 2.9704 0
7 Mar 01-31 2.6826 0
o Apr 01-30 0.8087 0.0114
X ﬁ i May 01-31 0.1795 0.0512
17| i1 Jun 01-30 0 0.2291
= L Jul 01-31 0 0.6529
r Aug 01-31 0 0.7679
- Sep 01-30 0.0327 0.1767
i Oct 01-31 0.5151 0
- Nov 01-30 1.8886 0
. Dec 01-31 3.3307 0
L - F T T 1 il Ge . d > total 16.4125 1.8892
- Date heating Load cooling Load
i Jan 01-31 3.9335 0
= Feb 01-28 28361 0
/ Mar 01-31 2,598 0
F Apr 01-30 0.6292 0.0118
May 01-31 0.0581 0.1047
Rl Jun 01-30 0 0.5228
! Jul 01-31 0 1.0347
r Aug 01-31 0 1.1595
- Sep 01-30 0.0041 0.4274
Oct 01-31 0.2377 0.0047
5 Nov 01-30 1,6891 0
: Dec 01-31 3.0681 0
i E i + + i 1 = R 1 =3 total 15,054 3.2656
M5 - 52 Jlsol BBNS 24 U Y U



5—18] Typel IHA|E4ZF

LH
[=]

=

X ALES

7|=Hl0|Ef_cHH

Typel. —Xtg

T Living

=
o

A XIALEE (MWh)

Date heating Load cooling Load
Jan 01-31 0 0
Feb 01-28 0
Mar 01-31 0 0
Al Apr 01-30 0 0
A May 01-31 0 0
- Jun 01-30 0 0
El Jul 01-31 0 0
Aug 01-31 0 0
X Sep 01-30 0 0
Oct 01-31 0 0
Nov 01-30 0 0
Dec 01-31 0 0
total 0 0
- Date heating Load cooling Load
= i Jan 01-31 1.1167 0
= - Feb 01-28 0.692 0
= =z 5 Mar 01-31 0.6052 0
Liup - Apr 01-30 0.0624 0
=< May 01-31 0.0006 0
+ 'l Jun 01-30 0 0
o ! o Jul 01-31 0 0
PN gl i Aug 01-31 0 0
%7| = . Sep 01-30 0 0
Oct 01-31 0.0098 0
3 = Nov 01-30 0.319 0
. % Dec 01-31 0.7677 0
L = i3 i " 1 | = . e total 3.5734 0
Date heating Load cooling Load
s Jan 01-31 1.3151 0
(Rd=1 Feb 01-28 0.8824 0
Mar 01-31 0.79 0
+ Apr 01-30 0.1222 0.012
pNLsl i May 01-31 0.002 0.0599
317 £ Jun 01-30 0 0.2056
= LI Jul 01-31 o 0.6354
+ 3 Aug 01-31 0 0.7943
; . Sep 01-30 0 0.197
ac : Oct 01-31 0.0336 0.0036
. Nov 01-30 0.4956 0
. Dec 01-31 0.9887 0
I total 4.6298 1.9079
Date heating Load cooling Load
Jan 01-31 1,0876 0.0093
= Feb 01-28 0.6147 0.0459
J Mar 01-31 0.5103 0.0307
Apr 01-30 0.0282 0.2468
5 May 01-31 0 0.5965
ac e Jun 01-30 ) 0.8689
£l Jul 01-31 o 1.0534
2 Aug 01-31 0 1.199
) - Sep 01-30 0 0.7127
- Oct 01-31 0.0024 0.4682
. Nov 01-30 0.2914 0.0924
. Dec 01-31 0.723 0.0453
1IN total 3.2576 5.3689
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Eﬁ? lype Jan  Pan M Apr May  An Al Aug Smp Ot Nev  Dac ™™
U2n1 03006 02415 0, 2

0,208 03026 03028 0.29% 03008 35608

enn 2 02T 03008 0 O 0207 03027 Q3027 02017 03045 09T 030 35605
ol 0273 03007 0297 Q2044 0207 02027 Q3027 02017 C30M 0201 030F 35M8
" 4 0271 03008 0207 0.304s 02077 0302€¢ 03028 02017 03045 02077 03008 Is87
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5 & 02017 03007
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Solar
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taym
8
T 08063
easma 2 0767 0324 ¢ —0.8971 —50083
conowction 3 -0835 -0.M7 4 -0074 -53083
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T
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[E 5-19] RE8E HEE O|UX| AIS2H(HIEHEHXIAET |+AC)_HESHASTE
=HH
ﬁ:_,;_? type  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sutr:tr;ed
T 0.3044 02731 03009 02915 03044 02915 03026 0.3026 0.2915 03044 02915 0.3009  3.5605
meral | 2 0.3045 02731 03009 02917 0.3045 02917 03027 03027 02917 03045 02917 03009 35605
. 3 03044 0273 03007 072917 03044 02917 03027 03027 02917 03044 02917 03007 3.5598
(fﬁ\a/\';) 4 03045 02731 03008 02917 03045 02917 03026 03026 02917 03045 02917 03008 35597
5 03045 02733 03008 02917 03045 02917 03027 03027 02917 03045 02917 03008 3.5606
6 03043 02731 03007 02917 03043 02917 03025 03025 02917 03043 02917 03007 _ 35591
T 05936 05931 0.4286 0.4235 05052 04638 04137 04374 03568 0.6692 05843 0.7405  6.2098
oer | 2 0492 0507 0422 0439 0527 0473 0419 0439 0369 0587 0486 06039 57644
- 3 0366 0411 0374 0397 0470 0426 0376 0413 0330 0493 0372 04273 4.8534
o 0214 0275 0298 0327 038 0353 0311 0343 0267 0340 0224 02299 35704
5 0368 0419 0338 0355 0429 038 0339 0352 0312 0496 0378 04226 4594
6 0163 0199 0236 0309 0364 0334 0295 0309 0233 0240 0164 0172 3019
T —1.058 —0.835 —07/8 —0330 -0175 —0.039 0024 0020 —0.097 —0.303 —0.613-0.9093 —5.0921
External 2  —1.046 —0.823 —0767 —0324 —0171 —0.037 0025 0022 —0.094 —0.294 —0.604 —0.8971 —50083
conduction 3  —1.140 —0.896 —0.835 —0347 —0.178 —-0.032 0035 0032 —0097 —0314 —0.654 —0974 -53983
gain 4 —1148 -0900 —0836 —0338 —0.166 —-0.023 0042 0040 —0,088 —0302 —0.653-09788 —5.3518
(MWh) 5  —1.189 -0935 —0.869 —0358 —0.178 —0.032 0038 0036 —0.098 —-0.324 —0.685 —1.0182 5612
6 —1126 —0884 —0823 —0337 —0.161 —0.024 0039 0035 —0087 —0295 —0642 —0.9616 —52678
T —1.02/ —0810 —0.75/ —0.382 —0.180 —0,040 0,023 0,097 0.016 —0.285 —0.552 —0.8776 —4.7739
Internal 2 -1.043 -0.822 -0771 0386 —-0.183 —-0.041 0022 0097 0014 —0277 —0.559-0.8857 -4 8335
conduction 3  —0917 —0724 —0678 —0335 —0148 —0.030 0024 0094 0028 —0233 —0491 —0777 —41876
gain 4  -0970 -0768 —0724 —-0357 —0161 —0035 0022 0094 0026 —-0241 —0518 —0.8122 —4.4436
(MWh) 5  —1103 -0.873 -0819 —0.398 -0178 —0.041 0026 0102 0022 —0277 —0.586-0.9274 —50515
6 —1221 —0963 —0.909 —0.420 —-0.166 —0.025 0047 0125 0030 —0282 —0.651 —1.0223 —5 4564
T 2369 —1878 —1.753 —0.754 —0425 —0.113 0036 0022 —0219 —0671 —1.348 —2.0241 —11.4952
itration 2 —2.3717 —1.8792 —1.7512 07538 ~0,4252 01159 0.0347 0.022 ~0.2198 —0,663 —1.3473 -2.0253 —11.4956
; 3 23716 —1877 175 —-0.752-04239 —0.1172 0.0371 0.0244 —0.2196 —0.6622 —1.3431 —2.0225 —11.4778
(fma/\'/r;) 4 —2.3826 —1.8856 —1.7544 —0.7464 —0.4131 —0.1123 0.0377 0,0258 —0.2128 —0,6501 —1.3449 —2,0305 —11.4695
5  —2.3715 —1.8801 —1.7521 —0.7463-0.4093 —0.1196 0.0344 0.0222 —0.2191 —0.6541 —1,3477 —2,.0259 —11.4691
6 —2.3046 —18971 —17673 —0.7503 —0.397 —0.1061 00405 0.0286—02058 —0.645 —1.3537 —2,0421 —11.4896
VacroFlo. | 0 0 0-0.0203 —0.1507 —0.3643 —0.1909 —0.1989 —0.2669 —0.1596 —0.0319 —0.0025 —1.3859
ot 2 0 0 0-0,0262 —0.157—0,3507 —0.1821 —0.1931 —0.2626 —0,1333 —0,0273-0,0024 —1.3348
ot 3 0 0 0-0.0256 —0,1487 —0,3296 —0.1892 —0,2052 —0.2539 —0,0932 —0.0114 —0,0001  —1.2571
! 4 0 0 0 —0.0127 —0.1084 ~0.3065 —0,1769 —0.1948 —0,2274 —0,0354—0,0006 0 -1.0627
gain 5 0 0-0.0008 —0.025 —0.1238 —0,2991 —0.1777 —0.1874 —0.234 —0.1193 —0,0227 —0.0018  —1.1918
(MWh) ¢ 0 0 0-0.0295 —0,1289 —0.2846 0,172 —0.1844 —0 2131 —0,0189 0 0 -1.0318
Veororlo 1 —0-4307 —0.3193 ~0.3114 —0.1084 —0,0361 0,009 0,003 0.0078 —0.0192 ~0,0706 —0.2133 ~0.3386 _ —1.8461
o 2 —0.451-0.3382 —0,3241 —0,1143 —0,044 —0.019 0,0013 0,0066 —0,0267 —0,0796 —0.2268 —0,3588 —1.9747
vt 3 -04138 —3117-0.2904 —0.1022 —0,0354 —0.0109 0.0122 0.0158 —0.0149 —0.0777 —0.2131 —0.3401 —1.7821
! 4 —04215 —3157-0.2895 —01013-0,0365—-0.0093 0.0033 0.0082 —0,0187 —0,0781 —0.2185 —0.3502 —1.8274
gain 5  —0.4032 —0.3016 —0,2865 —0,0975 —0,032 0.0023 0.0179 0,0198 —0.011-0,0738 —0.2052 —0,3274 —1,6984
(MWh) ¢ 254 —0,1897 —0.1683 -0,0598 —0.0261 —0,0143 —0.0109 —0,0087 0,019 —0,0514 —0.1343 —0.2129 11494
Hoating | 3982 20718 28661 08838 0.1864 0 0 0 0.0374 05155 1.8791 31074 16.4295
olnt 2 41083 3078 288% 0879 01853 0 0 0 00372 05541 19838 326 169712
conaible 3 41688 31222 28755 0.878 01943 0 0 0 00393 05833 2.0468 33822 17.2904
o 4 43958 33163 30013 09391 02113 0 0 0 00429 06616 22146 3.6347 18.4179
5 4395 32987 30893 0984 02245 0 0 0 00446 06499 21765 35781 18.4406
(MWh) & 45001 34564 31259 10004 02456 0 0 0 00522 07466 23215 37605 19.2315
coolng 0 0 0 0.0055 00296 0.1903 0.6105 0.6883 0.1014 0 0 0 16258
St 2 0 0 0 0.0059 0.0369 02017 06226 06967 01095 0.0001 0 0 16734
oaible 3 0 0 0 0.0061 00343 01969 0.5985 0.6762 0.1043 0 0 0 16165
o 4 0 0 0 00037 00194 01576 05415 0,619 00824 0 0 0 14235
K 0 0 0 00062 00364 0,881 05803 06472 01081 00022 0 0 15685
6 0 0 0 00064 00357 01717 05408 0.6073 0.0838 0 0 0 1446
7 3983 2072 2866 08/8 015/ —0190 —0611 0688 —0.064 0516 1.8/9 31074 17.9105
2 4108 3078 2886 0873 0148 —0202 —0623 —0697 —0073 0554 1984 326 18.4848
load 3 4169 3122 2876 0872 0160 -0197 —0599 —0.676 —0.065 0583 2047 33822 18,6823
(MWh) 4 4396 3316 3001 0935 0192 —0158 —0542 —0619 —0.039 0662 2215 36347 197091
5 4395 3299 3089 0978 0188 —0.188 —0580 —0.647 -0.064 0648 2177 35781 19.8305
6 4522 3456 3126 0994 0210 —-0172 —0541 —0.607 —0.032 0747 2322 37605 20,4884
172 9t ot=7|=9l Hatet MY



[E 5-20] R8E HEE O|UX| AIS2H(HIEHEHXIAET [+AC)_& AR &

ETE? type  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Summed

T total
1 0304 0273 0301 0292 0304 0292 0303 0303 0292 0304 0292 03009 3.5605
mermal | 2 0305 0273 0301 0202 0305 0292 0303 0303 0292 0305 0292 03009 35605
. 3 0304 0273 0301 0292 0304 0292 0303 0303 0292 0304 0292 03007 35598
(fﬁ\a/\';) 4 03045 02731 03008 02917 03045 02917 03026 03026 02917 03045 02917 03008 35597
5 03045 02733 03008 02917 03045 02917 03027 03027 02917 03045 02917 03008 3.5606
6 03043 02731 03007 02917 03043 02917 03025 03025 02917 03043 02917 03007 _ 35591
1 0533 0531 0384 0380 0455 0417 0371 0393 0320 0599 00504 06646 5571
Solar 2 0440 0453 0376 0391 0470 0422 0374 0392 0328 0524 0435 05401 51441
- 3 03261 03666 03332 03539 04192 03792 03355 03678 02938 04387 03317 03816 43269
o 0192 0246 0266 0292 0347 0315 0278 0306 0239 0304 0201 02054 31891
5 0330 0376 0303 0318 0384 0345 0303 0315 0278 0444 0339 03797 41158
6 0314 0357 0272 0289 0345 0313 0277 0293 0240 0410 0326 03529 37883
T —0.448 —0.356 —0.330 —0149 —0.081 —0.014 0009 0006 —0.047 —-0142 —0.267-0.3909 —2.2094
External 2  -0.445 -0.352 —0.328 —0.148 —0.080 —-0.013 0010 0,008 —0.045 —0.138 —0.263 03862 —2.1801
conduction 3  —0.489 —0.385 —0360 —0.157 —0.083 —-0.011 0015 0013 —0.046 —0.146 —0.284 —0.4196 —2.3517
gain 4 -0492 -0385 —0361 —0.155 —0.078 —0.007 0020 0018 —0.042 —0140 —0.282 —0.4199 —2.3242
(MWh) 5  —0514 —0407 —0377 —0163 -0.086 —0012 0016 0014 —0.050 —-0152 —0.301-04433 —2.4755
6 0481 —0378 —0353 —0152 —0.078 —0.009 0016 0014 —0.044 —0144 —0.280 —0.4133 —2.3028
T —0.602 —0.4657 —0.4353 —0.2338 —0,0849 0.0064 0.034 0.0999 0.0495 —0.1483 —0.3112 —0.5158 —2.6072
Internal 2 —0.5844 —0.4526 —0.4269 —0.2306 —0,0881 0.0012 0.0289 0.0954 00446 —0.1412 —0.3001—0.4965 —2.5505
conduction 3  -0704 —0554 —0526 —-0276 -0117 —-0.014 0017 0088 0026 —-0175 —0.364-0.5898 -3.1864
gain 4 —0671 -0525 —-0497 —0250 —0.094 0007 0037 0108 0041 —0.153 —0.349 —05617 —2.9075
(MWh) 5  —0.651 —0512 —0.480 —0248 —0.099 0002 0034 0107 0051 -0141 —0.325-05405 —2.8024
6 0698 —0548 —0516 —0259 —0.104 —0.004 0033 0108 0041 —0164 —0.353 05813 —3.0445
T —0723 —05/8 —0535 0246 —0.150 —0.037 0,001 —0.008 —0.081 —0.231 —0.425 06273 —3.6398
iitration 2 0720 0575 -0,534 —0.246 0,151 -0.038 0,001 -0,007 —0.081 -0.229 -0.420 -0,6224 -3.6218
; 3 -0719 -0572 —0534 —-0241 —0149 —0038 0002 —0.005 —0079 —-0223 —0414 —0616 —3.586
(fma/\'/r;) 4  —07158 -0.5679 —0.531-0,2392 —0.1455-0,0368 0.0047 —0,0023 —0,0766 —0.2176 —0.4094 —0.611 —3.5487
5 —0.7194 —0574—05332 —0,2387 —0.1488—0,0409 0.0024 —0.0057 —0,0825 —0.2239 —0.4166 —0.6173 —3.5988
6 —0.7168 —0.5699 —0.5317 —0,2367 —0.1443 —0.0378 0.0033 =0,0033 —0.0786 —0.2228 —0.4134 —0.6137 _—3.5656
VacroFlo. | 0 0 —0.0061 —0.0992 —0.3822 —0.496 —0.1493 —0.111 —0,4081 —0.3642 —0.071-0.0058 —2.0926
ot 2 0 0-0.0056 —0.1016 —0.3731 —0.479 01447 —0.1157 -0.4078 —0,297 —0.0542 —0.0047 —1.9837
ot 3 0 0 —0.0021 —0,0714 —0.3289 —0.4615 —0,1522 —0.1387 —0,3994 —0,2082 —0.0266 —0,0014  —1.7902
! 4 0 0 —0.0016 —0,0587 —0,2923 —0.4381 —0.1654 —0.1481 —0.37 —0,1295 —0,0071 0 1611
gain 5 0 0-0.0055 —0,0774 —0,3042 —0.4438 —0,1585 —0.1245 —0.3809 —0.2345 —0,0352—-0.0034  —1.768
(MWh) ¢ 0 0 —0,0015 —0,0568 —0.2793 —0.4377 —0.1611 —0.1432 —0.3736 —0.1852 —0.0216—-0.0006  —1.6607
Veororlo. 1 —0.1311-0.0905 —0,0927 —0.0358 —0.0276 —0.0203 —0,0087 —0.0076 —0.0209 —0.0299 —0.0626 —0.0969 —0.6246
o 2 —0.1862 —0,1348 —0,1309 —0,0507 —0,0415 —0,0257 0,0013 0,0054 —0,0272 —0,0416 —0.0914 —0.144 —0.8674
vt 3 —0.174 —0.1271 —0.1185—0,0402 —0,0187 —0,0135 0.0093 0.0117 —0,0081 —0.0316 —0,0852 —0.1396 —0.7355
! 4 —0.1847 01327 -0.1216 —0,044-0,0223 —0,0104 0.0014 0,007 —0.0143 —0.0329 —0,0916 01517 —0,7981
gain 5 —0.1725 —0.1255 —0.1191 —0,0419 —0.0137 0.0054 0.0129 0.0143 —0.002 -0.0323-0.0858 —0.1376 —0.6977
(MWh) ¢ 281 0 2091 —0,1953 —0.0676 ~0,0259-0.0049 0.0172 0.0267 0,011 00452 —01361 —0.228 —1.1603
Hoating | 10637/ 06837 0.7i19 00045 00003 0 0 0 0 0.0121 03203 06703  3.5569
olnt 2 11885 07862 07469 0.0971 0.000f 0 0 0 0 00182 04011 08113 40496
congible 3 14552 09963 08052 01429 0,001 0 0 0 0 00382 05501 10832 51721
o 4 15665 10904 09438 0.1653 0.0026 0 0 0 00001 0063 06455 12369 57139
5 14219 09699 09115 01634 00022 0 0 0 0 00414 05366 1.0685  5.1152
(MWh) & 15565 10735 10235 01938 0.004 0 0 0 0 00455 05851 11818 56638
coolng 0 0 0 0.0038 0.0337 0.1476 05607 0.6747 0.1045 0.0012 0 0.0009 1527
St 2 0 0 0 0004 00408 01581 05733 0.6802 01046 0.0012 0 0.0004 15625
oaible 3 0 0 0 00025 00289 01328 05291 0.6403 00802 0.0001 0 0 14137
o 4 0 0 0 00019 00217 01208 0.4773 05901 0.0685 0 0 0 12804
(wr) | B 0.0001 0.0021 0 00047 00389 0147 05128 06223 0106 0.0067 0.0054 00077 14538
6 0 0 0 00025 0022 01115 04875 05974 00657 0 0 0 12866
7 1.064 0684 0712 0091 —0.033 —0148 —0561 —0.675 -0.105 001 0320 06693 50715
2 1189 0786 0747 0093 —0.041 —0.158 —-0573 —0.680 —-0105 0017 0401 0811 56005
load 3 14552 09963 09052 01405 00278 01328 05291 06403 00802 0.0381 05501 10832 65788
(MWh) 4 1567 1090 0944 0163 —-0019 —0121 —0477 —0.590 —0.068 0,063 0646 12369 6.9849
5 1422 0968 0912 0159 —0037 —0147 —-0513 —0.622 —0.106 0035 0531 10608 65111
6 1,557 1074 1.024 0191 —0.018 —0112 —0.488 —0,597 —0.066 0,046 0585 11818 69373
M5E - o= 7|89 EMs 24 2 Y W 173



[H 5-21] Z5E E&H - =25 o|HXIZ_HFEA+E Type 1

Typel., —XI&

feten Living IMM
e

Ol XIALZZ (MWh)

Inter.nal Solar gain Extern.al Internall Infiltrgtion MacroFlo MacroFIo
gain (MWh) colnductlon colnduchon gain e.Xt vent mt vent load (MWh)
(MWh) gain (MWh) gain (MWh) (MWh) gain (MWh) gain (MWh)
Jan 0.3044 0.594 -1.058 -1.027 —2.369 0 —0.4307 3.983
Feb 0.2731 0.593 —0.835 -0.810 —1.878 0 —-0.3193 2.972
Mar 0.3009 0.429 -0.778 —0.757 —1.753 0 -0.3114 2.866
Apr 0.2915 0.424 —0.330 -0.382 -0.754 —0.0203 —0.1084 0.878
May 0.3044 0.505 -0.175 -0.180 —0.425 -0.1507 —0.0361 0.157
Jun 0.2915 0.464 -0.039 -0.040 -0.113 —0.3643 —0.0091 -0.190
Jul 0.3026 0.414 0.024 0.023 0.036 —0.1909 0.003 -0.611
Aug 0.3026 0.437 0.020 0.097 0.022 —0.1989 0.0078 —0.688
Sep 0.2915 0.357 —-0.097 0.016 -0.219 —-0.2669 -0.0192 -0.064
Oct 0.3044 0.669 -0.303 -0.285 -0.671 —0.1596 —0.0706 0.516
Nov 0.2915 0.584 -0.613 -0.552 —1.348 —0.0319 —0.2133 1.879
Dec 0.3009 0.7405 —0.9093 —0.8776 —2.0241 —0.0025 —0.3386 3.1074
total 3.5605 6.2098 —5.0921 —4.7739 —11,4952 —1,3859 —1.8461 14,8037
3
5
4
3
2 1 M |oad{MWh)
B MacroFlo int vent gain (MWh)

17 [ [— — o [ B MacroFlo ext vent gain (MWh)

Infiltration gain (MWh)
N Internal conduction gain (MWh)

® External conduction gain (MWh)

Solar gain (MWh)

W Internal gain (MWh)

174 S0 §t27|209| wstol Tt
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Living +——

Room e Room
1
Ol AXIAFEEF (MWh)
Internal Solar gain External Internal Infiltration MacroFlo MacroFlo
gain (Mwi) conduction conduction gain ext vent int vent load (MWh)
(MWh) gain (MWh) gain (MWh) (MWh) gain (MWh) gain (MWh)
Jan 0.3045 0.492 —1.046 -1.043 —2.3717 0 —0.451 4108
Feb 0.2731 0.507 —-0.823 -0.822 -1.8792 0 —0.3382 3.078
Mar 0.3009 0.422 —-0.767 -0.771 —1.7512 0 -0.3241 2.886
Apr 0.2917 0.439 -0.324 —0.386 —0.7538 —0.0262 —0.1143 0.873
May 0.3045 0.527 —-0.171 —-0.183 —0.4252 —-0.157 -0.044 0.148
Jun 0.2917 0.473 —0.037 —0.041 —0.1159 —0.3507 -0.019 -0.202
Jul 0.3027 0.419 0.025 0.022 0.0347 —0.1821 0.0013 —0.623
Aug 0.3027 0.439 0.022 0.097 0.022 —0.1931 0.0066 —0.697
Sep 0.2917 0.369 —0.094 0.014 -0.2198 —0.2626 —0.0267 —0.073
Oct 0.3045 0.587 —0.294 -0.277 —0.663 —0.1333 —0.0796 0.554
Nov 0.2917 0.486 —0.604 —0.559 —1.3473 —0.0273 —0.2268 1.984
Dec 0.3009 0.6039 —0.8971 —0.8857 —2.0253 —0.0024 —0.3588 3.26
total 3.5605 5.7644 —5.0083 —4.8335 —11.4956 —1.3348 —1,.9747 15,2976
6
5
a
3
2 4 B load({ MWh)
¥ MacroFlo int vent gain (MWh)

11 [ ] = — o B MacroFlo ext vent gain (MWh)

Infiltration gain (MWh)
N Internal conduction gain (MWh)

® External conduction gain (MWh)

Solar gain (MWh)

Internal gain (MWh)
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[H 5-23] ZEE & - =25 o|YXIZ_HFEA+E Type 3

= o>

Ol XIALEZ (MWh)

Internal Solar gain External Internal Infiltration MacroFlo MacroFlo
gain (Mwi) conduction conduction gain ext vent int vent load (MWh)
(MWh) gain (MWh) gain (MWh) (MWh) gain (MWh) gain (MWh)

Jan 0.3044 0.366 —1.140 -0.917 —2.3716 0 —0.4138 4,169
Feb 0.273 0.411 —0.896 -0.724 -1.877 0 —0.3117 3.122
Mar 0.3007 0.374 —0.835 -0.678 -1.75 0 —0.2904 2.876
Apr 0.2917 0.397 —0.347 -0.335 —-0.752 —0.0256 —0.1022 0.872
May 0.3044 0.470 -0.178 —0.148 —0.4239 -0.1487 —0.0354 0.160
Jun 0.2917 0.426 —0.032 —0.030 -0.1172 —0.3296 —-0.0109 -0.197
Jul 0.3027 0.376 0.035 0.024 0.0371 -0.1892 0.0122 -0.599
Aug 0.3027 0.413 0.032 0.094 0.0244 —0.2052 0.0158 -0.676
Sep 0.2917 0.330 —0.097 0.028 -0.2196 —0.2539 —0.0149 —0.065
Oct 0.3044 0.493 -0.314 -0.233 —0.6622 —0.0932 -0.0777 0.583
Nov 0.2917 0.372 -0.654 —0.491 —1.3431 -0.0114 —0.2131 2.047
Dec 0.3007 0.4273 —0.974 -0.777 —2.0225 —0.0001 —0.3401 3.3822
total 3.5598 4.8534 —5.3983 —4.1876 —11.4778 —1.2571 —1.7821 15.674
6
5
a -
3
2 M |oad{MWh)

M MacroFlo int vent gain (MWh)

] — - B MacroFlo ext vent gain (MWh)

Infiltration gain (MWh)

] N Internal conduction gain (MWh)
1 ® External conduction gain (MWh)
Solar gain (MWh)
2 Internal gain (MWh)
||
a4+ -
] |
-4 1 -
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kitcheh Living | Room /\ \

e

Bath

Ol XIALEZ (MWh)

Internal Solar gain External Internal Infiltration MacroFlo MacroFlo
gain (MW?]) conduction conduction gain ext vent int vent load (MWh)
(MWh) gain (MWh) gain (MWh) (MWh) gain (MWh) gain (MWh)

Jan 0.3045 0.214 —1.148 -0.970 —2.3826 0 —0.4215 4,396
Feb 0.2731 0.275 —0.900 —0.768 —1,8856 0 —3.16E-01 3.316
Mar 0.3008 0.298 —0.836 —0.724 —1.7544 0 —0.2895 3.001
Apr 0.2917 0.327 —0.338 -0.357 —0.7464 -0.0127 -0.1013 0.935
May 0.3045 0.388 —0.166 —0.161 —0.4131 —0.1084 —0.0365 0.192
Jun 0.2917 0.353 —0.023 —0.035 -0.1123 —0.3065 —0.0093 —0.158
Jul 0.3026 0.311 0.042 0.022 0.0377 -0.1769 0.0033 —0.542
Aug 0.3026 0.343 0.040 0.094 0.0258 —0.1948 0.0082 -0.619
Sep 0.2917 0.267 —0.088 0.026 —0.2128 -0.2274 -0.0187 —0.039
Oct 0.3045 0.340 —0.302 —0.241 —0.6501 —0.0354 —0.0781 0.662
Nov 0.2917 0.224 —0.653 -0.518 —1.3449 —0.0006 -0.2185 2,215
Dec 0.3008 0.2299 —0.9788 —0.8122 —2.0305 0 —0.3502 3.6347
total 3.5597 3.5704 —5.3518 —4.4436 —11.4695 —1.0627 —1.8274 16.9944
6
5
a
3
z 4 B [oad(MWh)

 MacroFlo int vent gain (MWh)

- - [ B MacroFlo ext vent gain (MWh)
Infiltration gain (MWh)
N Internal conduction gain (MWh)

M External conduction gain (MWh)

Solar gain (MWh)

Internal gain (MWh)
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Living | Room| /

Ol XIALEZ (MWh)

Internal Solar gain External Internal Infiltration MacroFlo MacroFlo
gain (Mwi) conduction conduction gain ext vent int vent load (MWh)
(MWh) gain (MWh) gain (MWh) (MWh) gain (MWh) gain (MWh)

Jan 0.3045 0.368 -1.189 -1.103 —2.3715 0 —0.4032 4.395
Feb 0.2733 0.419 —0.935 -0.873 —1.8801 0 —0.3016 3.299
Mar 0.3008 0.338 —0.869 —-0.819 —1.7521 —0.0008 —0.2865 3.089
Apr 0.2917 0.355 —0.358 —0.398 —0.7463 —0.025 —0.0975 0.978
May 0.3045 0.429 -0.178 -0.178 —0.4093 -0.1238 —0.032 0.188
Jun 0.2917 0.386 —0.032 —0.041 —0.1196 —0.2991 0.0023 —0.188
Jul 0.3027 0.339 0.038 0.026 0.0344 -0.1777 0.0179 —0.580
Aug 0.3027 0.352 0.036 0.102 0.0222 -0.1874 0.0198 —0.647
Sep 0.2917 0.312 —0.098 0.022 -0.2191 -0.234 -0.011 —0.064
Oct 0.3045 0.496 -0.324 -0.277 —0.6541 —0.1193 —0.0738 0.648
Nov 0.2917 0.378 —0.685 —0.586 —1.3477 —0.0227 —0.2052 2177
Dec 0.3008 0.4226 —1.0182 —0.9274 —2.0259 —0.0018 —0.3274 3.5781
total 3.5606 4.594 —5.612 —5.0515 —11,4691 —1.1918 —1,6984 16.872
6
5
4
3
2 W load(MWh)

¥ MacroFlo int vent gain (MWh)

| - — - o B MacroFlo ext vent gain (MWh)
Infiltration gain (MWh)
N Internal conduction gain (MWh)

® External conduction gain (MWh)

Solar gain (MWh)

Internal gain (MWh)
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[H 5-26] ZEF=E E&d - =S of|HxiZ_ A

o

N
i3
i

& Type 6

I'
Hh

Typeb, EuXtg

[ o o

Ol XIALEZ (MWh)

Internal Solar gain External Internal Infiltration MacroFlo MacroFlo
gain (Mwi) conduction conduction gain ext vent int vent load (MWh)
(MWh) gain (MWh) gain (MWh) (MWh) gain (MWh) gain (MWh)
Jan 0.3043 0.163 —1.126 —1.221 —2.3946 0 —0.254 4,522
Feb 0.2731 0.199 -0.884 -0.963 —1.8971 0 -0.1897 3.456
Mar 0.3007 0.236 -0.823 —0.909 -1.7673 0 —0.1683 3.126
Apr 0.2917 0.309 -0.337 —0.420 —0.7503 —0.0295 —0.0598 0.994
May 0.3043 0.364 —0.161 —0.166 -0.397 —0.1289 —0.0261 0.210
Jun 0.2917 0.334 —0.024 —0.025 —0.1061 —0.2846 —0.0143 -0.172
Jul 0.3025 0.295 0.039 0.047 0.0405 -0.172 —0.0109 —0.541
Aug 0.3025 0.309 0.035 0.125 0.0286 —0.1844 —0.0087 —0.607
Sep 0.2917 0.233 -0.087 0.030 —0.2058 —0.2131 -0.019 —0.032
Oct 0.3043 0.240 —0.295 -0.282 —0.645 —0.0189 —0.0514 0.747
Nov 0.2917 0.164 —0.642 —0.651 —1.3537 0 —0.1343 2.322
Dec 0.3007 0.172 —0.9616 —1.0223 —2.0421 0 —0.2129 3.7605
total 3.5591 3.019 —5.2678 —5.4564 —11.4896 —1.0318 —1.1494 17.7856
6
5
a
3
2 4 B load({ MWh)

¥ MacroFlo int vent gain (MWh)

[ - B MacroFlo ext vent gain (MWh)
Infiltration gain (MWh)
N Internal conduction gain (MWh)

® External conduction gain (MWh)

Solar gain (MWh)

Internal gain (MWh)
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[Analysis started 7 6:29:35 and stopped ©%1 620:37  CPU=25  Iterated cells per second: 32522699
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SUMMARY

Recent Changes and Prospects of Hanok Building Technology

Lee, Kang Min
Oh, Sung Hoon
Ku, Bon Hyun
Kim, Kot Song I

Chapter 1. Introduction

This study proposed a direction of developing technologies involved in
Hanok(Korean Traditional Style House) construction and a policy for popularizing the
technology. This study examined the modern Hanok technology which had been
developed to increase performance and economic efficiency of Hanok. This study also
simulated structural performance and environmental efficiency of Hanok by applying

the modern Hanok technology.

Chapter 2. Social Recognition on Hanok Technology

As understanding social recognition on the Hanok technology and construction
cost, we examined major issues, sudden pop or drop words, and chronological
changes that were all related to ‘Hanok technology’ by exploring web-pages, blogs,

and so on.

The result showed that insulation performance, energy related technology and
standardization, and cost were popular issues in today, compared with past issues
which were about structure and feature of Hanok, material, and traditional skills. As

popularizing Hanok village tour programs and experiences, social recognition on
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Hanok is shifting from a traditional Korean house(i.e., Hanok) to a contemporary

living place where can be built by yourself.

Chapter 3. Development of the Hanok Technology and Product

In this chapter, this study prepared a list of Hanok technology and product
and analyzed 179 patents of Hanok technology and 112 products related.

The analysis result showed the patents involved in Hanok construction had
been increasing and the patents were focused on major structural parts of Hanok.
This study also found that producing the Hanok roof tile, window, and fence was

highly limited to few manufacturers.

The Hanok technology that had been developed through a government-led
R&D project was mostly focused on new methods to construct Hanok; however, those

patents were not likely to be commercialized.

Technologies related to environmental performance were developing to
increase construction feasibility which could be matched to modern life style;
however, development of the technical design and product were not active so that it
was necessary for a policy to promote various experiments and suggestions on the

technical design and products.

Chapter 4. Performance Analysis of Structural Technology for Hanok

By analyzing the structural performance, in this chapter, this study proposed
planning and technical alternatives for increasing structural performance. The structural
performance was analyzed by comparing performances of structure, material, frame,
roof of wooden houses with those of Hanok. This analysis also enabled this study to
provide alternatives that the structural technology of wooden houses could be applied

to Hanok.

The analysis result showed that the necessary input quantity and traditional
locating position of materials could be optimized so that construction costs could be

decreased. This study also found that material’s horizontal positioning would perform

206 O B=27|s9l Hatet MY



more efficiently and reasonably with a single big material positioning than using

double layered materials.

The alternatives on structural technology this study proposed were developing
proper measurement systems, earthquake-proof ground plan and elevation, design

details on structurally separating parts, and so on.

Chapter 5. Performance Analysis of Environmental Technology for Hanok

In this chapter, we examined the indoor comfortability and energy

consumption applying environmental technology to Hanok.

The result showed, as the length of an awning goes longer, that the energy
consumption for air conditioning in summer season decreased, but the energy
consumption for heating in winter season increased. The dehydration in summer
season was found to play an important role for the indoor comfortability. The air

tightness of Hanok was another finding in increasing energy efficiency of Hanok.

Chpater 6. Conclusion

As a conclusion this study proposed the development prospect of Hanok
technology with political agenda for the technical development. An independent
supporting policy which considers the feature of technology and pace of development
is necessary for the development of Hanok technology. A system which -certifies
Hanok material and environmental performance is also needed. A promoting policy
which can encourage various modern construction industry so to increase the demand

for Korean style is also proposed.

Keywords : Hanok Technology, Social Recognition of Hanok, Hanok Product, Structural
Technology for Hanok, Environmental Technology for Hanok
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