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ABSTRACT KEYW ORD

Recently, various researches for the improvement of Han-ok performance carried out. But, most of them are tend to ’-*:'5._{% .
. . . . . . Mate E oo
come from the viewpoint of suppliers rather than that of Han-ok habitants. It means that environmental elements which E=T = MEZ R2
. . . o . o g FEEHS, 59)

real habitants feel are not reflected in the design of initial Han-ok design. Therefore, it is necessary that many  xqeyxd Y-

— 17
researchers should analyze the degree of dwelling satisfaction derived from real life. HEMS OIER

Purpose: The purpose of this study is to find the avaliable factors that need to be considered in the process of initial
Han-ok design and construction through the analysis on the living performance satisfaction ratio of modern New New Han-ok

Han-ok’s habitants. Method: To achieve this goal, surveys were carried out in 83 Han-oks which actual habitants were

Gap reinforcement or not
Heating type(Single, Multiple)

living, located in 14 happy villages Jeonnam province. Following are survey items about residential environmental  Selective heating or not
conditions; kinds of wall material, gap(connection joint between wall and wood columns) reinforcement or not, kinds ~ Living performance satisfaction ratio
of window, kinds of facilities around windows, kinds of heating source, heating types(single, multiple), financial

burdens, selective heating or not and so on.
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Table 1. Happy villages in Jeonnam province
Division 2014.07.31.
Number of Total 135
Happy Existing village maintenance type 109
Village
New Complex type 26
Completion 1173
Total Promotion 799
Existing village Completion 1009
Number of maintenance type Promotion 530
Han-ok Existing village Completion 109
maintenance type Promotion 266
Han-ok preservation model Completion 55
village Promotion 3
Table 2. Percentage at Each Wall Material Type
Red clay|
Specify [Red clay| Red ;)| Baked | block | The
year block |clay brick| Qtin brick | + Dry | rest ot
board
~2012 70 188 129 4 10 8 | 409

2013 9 50 18 13 0 7 97

2014 14 53 12 4 0 0 83

Total 93 291 159 21 10 14 | 589

% 15.8 49.4 27.0 3.6 1.7 2.5 | 100
1) Oeyeokko : Korea Traditional Wall Type (2|411)
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Table 3. Details of Questionnaire Responses

Al

R T
T =
wﬁ ! T To°
2 TR )
N = G o
jurel
H Ho o7 o
Ly
%_. N s %!
oo < o
= HT T .Ao
Jo W =
© 5 N T
N xr ~
< A N
IHo = r W
K CEC) 2
e do Wa _ﬁ_uot
oF W g )
ﬂﬁ mﬂ sl E._
& A G
e Cla = w
@l N " - do
5 Z o7 2
X o =
o B wwa
O ®@ H oo
5 R = & Sk
g = g o
EEHHEEEEEREEE EEEE
52 2|5 dof 7 g gl &
mﬂwmmmmm%meHmmem
= o | | & oS> @ Al g2
.m.w%mbmc I E n,mY,
SE ,m.mmmm EHEHEEEEEE
mmbm SEME R EHEEREEREER
587145 |“7|7 8|2 2717|°|4
>
=
; |3
Bl .3 i : >
Q
= g5 = 35 m m
g ICEN © .m <2 +
5| &< 8 3 = 3
= - B = = ) 5
S| B & = o
m R+ [~ w k<)
= g -
E:

mﬁ v

l_q,’
1— ’

o) o

<]

=
=

W BFolepefo] <Z1okA] gk

O =] =
4%

A&

1

.

7t g
4 tel A

2]

)

e @ &

o

8

=
T

shsiet.

(2013.4))°1 A o] &3tk

2.2.
2]

=
ﬂmo
-
ol
U

1) opiechet

5]

=
=

HA e, <Ads it

S|

A %

93

SHAE

I

o 24

A5

AH Fo s 7oA Hew 3

=

T

©Copyright Korea Institute of Ecological Architecture and Environment

1o} o] 1}

51

=]

i
©

SEEEEER



O MBS FAY 20| G2 AFYS BEE

M
~

AT

23. $9A A% ALY

Fig 12 SH2] ARt A 24 235 A elet Aol

A4 A7t B 32250, 60tH, 40tH <=0 2 LEFETE A A2 o
250t o] Bl go] w2 A2 5 = AR Are] 2
5§ ot S AEe AFAE0] Bkl fele s, AA=
Shofl AFot A AL FH T 22 HHAH R AFIF ol FA 2L
7] wEol e

SEAY] A Hl-&-2 T 48.2%, ] 51.8% T o2, AIRES A

T UE 3~4d AT H&0] 62.7%, 1~29°] 24.1%, 59 ©]4F

9.6% 9] SHHES Hol1 Jlnh. 7 AFste A2

TE 28 SO BE AT HEol 47% 2 7 w0k e H, 347

°] 16.9% FE L2 0] 4= A7t &7 A58 B2 24
Sl AS A o] 9] A ol Hiet SR Re TS

LH
58 o

o 45.8%, B5-79) 422% 0.2 ZAEQIc @A) AFsHe A1
0] B AL 1 AGo) 55.4%, " 2Fo] 34% Hhek
2 o]z gtk
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11% @ 5%

(a) Age (b) Sex
5 6§ 1 10
8% 1% 8% 1%

405
Woman Mgt

52% I ‘ 8%

1~ 2years
24%

(c) Residence period

NewHanok  ete "o type

3% % Detached "="type & i
house 1% 2 —tpe
45%

(e) Housing type in the past

(d) Number of housemate

Traditional

(f) Floor plan types

Fig 1. Analysis on the general matters

ZAPHAAE A o) wiA 0 T AR 2 WA izt Y
Ao w2 H]-&-2 Table 401 A 2]5kATh. WA o] F5 LA TFA)
24D+ 2 G A of| A-Q]Z 0] S EuRFo|L} S]utE 0t
S R ulEo] /A AL ot FA RS 25k 2t

94  KIEAE Journal, Vol. 15, No. 4, Aug. 2015
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Table 4. Details of Wall Plastering

nside s Plastering on
Divion | lteing | Plasteng | Peeenegs (08,
clay | PIASIET| glay | Plaster finishing
X X X 24
Red clay brick | O @) X 84 | 36.1
@) O | O [253
Red clay block
+ Red clay brick O * O * 84 | 84
Baked brick O x O O [133]133
O ” O ” 48 52 houses
O x O O [ 169
Oeyeokko ” 0 ” 0 06 349
O X x O |36
Red clay brick
+ Dry board O x O O | 72] 72
Percentage(%) | 88 - 84.3 - 100 | 100.0 74.3

X Configurations of wall(From inside)

1) Red clay brick : Red clay brick + Thermal insulator + Red clay brick

2) Red clay block + Red clay brick : Red clay block + Thermal insulator
+ Red clay brick

3) Baked brick : Baked brick + Thermal insulator + Baked brick

4) Oeyeokko : Structure which fill the space with a variety of materials,after
weaving a blind out of bamboo

5) Red clay brick + Dry board : Red clay brick + Thermal insulator + Dry
board

(a) Plasten'g on red clay brick

(c) Plastering (Oeyeokko)

(d) Plastering on dry board

Fig 2. Scene of plastering on main wall material

Feeling of Thermal Foamed
et insulatgr polystyrena

traditional -
hous:

(Constructor
recommenda
tion)
23%

(a) Reason of plastering on red clay
finishing

(b) Kind of thermal insulator

Fig 3. Plastering and thermal insulator
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Silicone
Caulking
56%

Urethane
Foam
3%

No Reinforcement Reinforcement of

of Connection Joint onnection Joint

(a) Reinforcement of connection joint (b) Reinforcement materials

Blockingcold
air

Interior
design
10%

(c) Reason of reinforcement

Fig 4. Percentages and reason of reinforcement construction
connection joint
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(] T T T T
Satisfaction Satisfaction Satisfaction  MNormal  Satisfaction Satisfaction Satisfaction
[Extremely) (Quitely) (Sfghthy) [Notso) {almost {Never)

never)
Living Performance Satisfaction

(c) Living performance satisfaction ratio according to the reinforcement of
connection joints

Fig 5. Living performance satisfaction ratio according to the
reinforcement of connection joints
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Percentage(34)
8

&

Wall Crack Jomt Cearanceof  Joint Clearanceof Etc
Wall and Colume  Wall and Window

The partwhich should be improved onwalls

Mothing Special

(b) Improvement needs according to the wall material

Fig 6. The part which should be improved on walls

B Red clay brick

B Red clay brick + Red clay block
[ ®Red clay brick + Dry board

B Baked brick
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Fig 7. Living performance satisfaction ratio according to the wall
material
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Table 5. Details of Window Types
Division Inner Window Outer Window Frequency | Percentage Pair-glass construction(%)
No Glass Quality Open Type No Glass Quality Open Type | (Number) (%) Inner Window | Outer Window
i 111 Plate glass PVC H:-sliding 1 1.2
111 PVC H(s)lrilgi(;[gal 132 Plate glass Wood Casement 1 1.2
532 Glasst+Changhoji Wood Casement 1 1.2
121 Plate glass Aluminium | H-sliding 332 Changhoji Wood Casement 1 12
111 Plate glass PVC H-sliding 1 1.2
131 Wood H-sliding 211 Pair-glass PVC H-sliding 6 7.2
331 Changhoji Wood H-sliding 1 1.2
211 Pair-glass PVC H-sliding 1 1.2
231 Pair-glass Wood H:-sliding 1 1.2
331 Changhoji Wood H-sliding 4 48
332 Changhoji Wood Casement 2 24
211 PVC H-sliding 412 Changhoji+Glass PVC Casement 1 1.2
431 Changhoji+Glass Wood H:-sliding 1 1.2
Pair-glass 432 Changhoji+Glass Wood Casement 15 18.1
531 Glass+Changhoji Wood H:-sliding 1 1.2
532 Glass+Changhoji Wood Casement 3 3.6 349 446
Bedroom 13 Ve Sliding 211 Palr-glas? PVC H-sliding 1 12
332 Changhoji Wood Casement 2 24
231 Wood H-sliding 231 Pair-glass Wood H-sliding 1 1.2
233 Wood Sliding 211 Pair-glass PVC H:-sliding 1 1.2
311 PVC H:-sliding 211 Pair-glass PVC H-sliding 1 1.2
132 Plate glass Wood Casement 2 24
31 o - Wood Hesliding 211 Pair-glass PVC H-sliding 21 253
(Tr:éli%}(l)?; ' 221 Pair-glass Aluminium | H-sliding 1 1.2
Korean paper) 631 Acrylic Wood H-sliding 3 3.6
332 Wood Casement 211 Pair-glass PVC H-sliding 2 24
3 Wood Sliding 332 Changhoji Wood Casement 1 1.2
432 Changhoji+Glass Wood Casement 1 1.2
L 211 Pair-glass PVC H-sliding 2 24
#1 Changhoji Wood Hesliding =77 Changhoji PVC Hesliding 1 12
511 Plate+glass PVC H:-sliding 211 Pair-glass PVC H-sliding 1 1.2
531 Wood H:-sliding 211 Pair-glass PVC H-sliding 1 1.2
Sum 83 100
Division Inner Window Outer Window Frequency | Percentage Pair-glass construction(%)
No Glass Quality Open Type No Glass Quality Open Type | (Number) (%) Inner Window | Outer Window
111 Plate glass PVC H-sliding 3 3.6
111 PVC H-sliding 132 Plate glass Wood Casement 1 12
532 Glass+Changhoji Wood Casement 1 1.2
Plate glass "
332 Changhoji Wood Casement 1 1.2
121 Aluminium H-sliding 211 Pair-glass PVC H-sliding 6 7.2
331 Changhoji Wood H-sliding 0 0.0
211 Pair-glass PVC H-sliding 4 4.8
231 Pair-glass Wood H-sliding 1 1.2
331 Changhoji Wood H-sliding 4 4.8
332 Changhoji Wood Casement 2 2.4
211 PVC H-sliding 431 Changhoji+Glass Wood H-sliding 1 1.2
Pair-glass 432 Changhoji+Glass Wood Casement 15 18.1
531 Glass+Changhoji Wood H-sliding 1 1.2
532 Glass+Changhoji Wood Casement 2 2.4
Living 332 Changhoji Wood Casement 2 2.4 38.6 47.0
room 231 Wood H-sliding 231 Pair-glass Wood H-sliding 1 1.2
233 Wood Sliding 211 Pair-glass PVC H:-sliding 1 1.2
311 PVC H:-sliding 211 Pair-glass PVC H-sliding 1 1.2
132 Plate glass Wood Casement 2 2.4
211 Pair-glass PVC H-sliding 20 24.1
331 Wood H-sliding 221 Pair-glass Aluminium | H-sliding 1 1.2
Changhoji 331 Changhoji Wood H-sliding 1 1.2
631 Acrylic Wood H-sliding 3 3.6
332 Wood Casement 211 Pair-glass PVC H-sliding 2 2.4
> 332 Changhoji Wood Casement 1 1.2
333 Wood Sliding 432 Changhoji+Glass Wood Casement 1 1.2
431 Changhoji Wood H-sliding 211 Pair-glass PVC H-sliding 3 3.6
511 + PVC H:-sliding 211 Pair-glass PVC H:-sliding 1 1.2
531 Plate glass Wood Hsliding | 211 Pair-glass PVC H-sliding 1 1.2
Sum 83 100
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Table 6. Satisfaction ratio according to the window type(bedroom)

. Onl Onl Total
Classification | LXCePtion 2114432 | 331311 | houschold
structure | structure | satisfaction
Satisfaction(Extremely)
Satisfaction(Quitely) 383 80.0 333 44.6
Satisfaction(Slightly)
Normal 64 6.7 28.6 12.0
Satisfaction(Not so)
Satisfaction(Almost never)| 55.3 133 38.1 434
Satisfaction(Never)
Table 7. Satisfaction ratio according to the window type
(livingroom)
o Exception Only Only Total
Classification structures 2114432 | 3314211 | household
structure | structure | satisfaction
Satisfaction(Extremely)
Satisfaction(Quitely) 375 80.0 35.0 44.6
Satisfaction(Slightly)
Normal 6.3 6.7 30.0 12.0
Satisfaction(Not so)
Satisfaction(Almost never)| 56.3 133 35.0 434
Satisfaction(Never)
&0
m Satisfaction{Structures which exclude 211+432 & 331+211)
50 W Satisfaction(Only 211+432 structure) H
® Satisfaction(Only 331+211 structure)
E m Tatal Households' Satisfaction -
%

Satisfaction  Satisfaction  Satisfaction
(Extremely)

Satisfaction  Satisfaction  Satisfaction
(Stightly) (Not so
Living Performance Satisfaction

Normal

(Quitely) (simast never]  (Mever)

(a) Satisfaction ratio comparison according to the window types(bedroom)

&0

m Satisfaction(Structures which exclude 211+432 & 331+211)
50 m Satisfaction[Only 211+432 Structure) §
m Satisfaction(Only 331+211 structure)
m Tata! Households' Satisfaction

Satisfaction Satisfaction  Satisfaction Satisfactlnn Satisfaction Satisfaction

(Extremely) (Quitely) (Slightly) (Notsol  (almost never)  (Mewver)
Living Performance Satisfaction

Percentage(%)

Normal

(b) Satisfaction ratio comparison according to the window types(living
room)

Fig 8. Comparison analysis on the living performance satisfaction
ratio according to the window types
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No Curtain
installation (general}
3%

Nothing enhancement of Thermal
Perfomance 46%

Special

31% ind {Including vertical) 5%

(a) Kinds of facilities around
windows

Blocking Leakage Air 9%
(b) Reason of installation

Normal Not so Extremely almost never  NEVEr - Extremely  quitely

17% 2%‘ ' 5% 14% 5‘_“2 : 5% 14%

Slightly
48%

23%  Normal Slightly.
13% 25%

(c) Satisfaction ratio after installation (d) Satisfaction ratio about cold in
houses which installed facilities

Fig 9. Living performance satisfaction ratio after installing facilities
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(e) Comparison total households’ satisfaction ratio with the households’
satisfaction which installed facilities

Fig 10. Living performance satisfaction rate according to the
installation of facilities around windows
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(b) Initial heating type plan

(a) Number of heating source

Fig 11. Analysis on the number and kinds of heating types
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Table 8. Percentage of heating type(single & Multiple)
. Single Multiple
Li$te | @7 18 STy EoTa Heating(%) | Heating(%)
Electricity(Including a nighttime electricity) 6.9 7.8
Gas 6.9 1.7
Oil 44.8 40.9
Wood 24.1 339
Solar Energy - 0.9
Geothermal Energy 13.8 1.7.
Briquette 3.4 52
Heater(Pellet) - 43
Heater(Electricity) - 0.9
Heater(Gas) - 0.9
Fireplace - 0.9
Hot-air blower - 0.9
Electricity+ Oil+Wood + Electricity + Electricity +
Wood + Pellet Wood Briquette 0il +wood Solar Heat+
o 5% Pellet

2%

0il +wood
S50%

I+ Briquette
20 18%

Fig 12. Percentage of multiple heating types

6v12 hours

19~2ahours "6 hours
1% 17%
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19~24 hours 6%12 hours
15% 45%

~18 hours
13718 hours

40%
(a) Heating time zone (single heating)

37%
(b) Heating time zone (multiple
heating)

Fig 13. Heating time zone

F T GYE 7HESHE AR 24 sH] Q19 6 A1kt
Froto] 248 A5t lth(Fig. 13). T F9 dHQl
219~24X47K(58.6%), 6~12A17F(20.7%), 13~18A]7H(13.8%

M ox L

100 KIEAE Journal, Vol. 15, No. 4, Aug. 2015

© 2 ettt Bt 7Fs AR 8hE - oF 18,6417 sk
AL = ety

S B des ARSShE Aol 19-2441%H42.6%),
13~18417K(37.0%) 9] W& Hol= A o2 Yergtt. Bt 7+
AR oF 17447 0 2 el vl DS AE-Sts 9ol WSl
A IARE A& 7hgARYe] EolEs A o2 ZAHIU 57 F
A(2441Zh WY sh= A-E ALlety tFEo] Aeke A5
T2 TR o Ede 7He-& gAIshe Ao 2 et
5.2, W% A ol E Y] AE A% 24

A7 (11¥€~29) &3 v 7
25t A t(Fig. 14).

it
ol
oll
£
o,
2
i)
4o
ofl
2
4z

=
=

50
25 [@Sngle Heating
i Plural Heating
a0
35
BN
g
£ 5
g
= 0
= 7
15
10~
5
G - T

~50,000 ~100,000 ~I150,000 ~200,000 ~250,000 ~300,000 ~350,000 350,000~
Heating bills average a month in winter season{won/month)

(a) Heating bills average according to the number of heating source in
winter season

Extremely Almost never Extremely Never Almost never
28% 17% 17% % 13%

el ot s0
28% lormal  22%
6%

Quitely

Quitely
24% 14% 3%

7%
(b) Financial burdens with feeling (c) Financial burdens with feeling
uncomfortable(single heating) uncomfortable(multiple heating)

[4 Sngle Heating
b @ Plural Heating

Normal

g

Percentage(%4)

10 / ?

Newver Almost never Mot so MNormal Shghthy Quiely Extremety
Feel uncomfortable about heating bills

(d) Financial burden comparison according to the number of heating sources

Fig 14. Heating bills and financial burdens

= A Y WehE 7S Ad S Wt A& WiH| =
20~259H 20.7%, 25~305H 17.2%, 57+ o] 10.3% &o=2



oy
rx
40
rat
An
11°)

LHERRETE 359 o] AFof] SiE St 31% HI& Qtolli= 407t o] 4
o] 37, 509 o]4fo] 57, 605HY o]/4fo] 1
O &2 BA Qi) W] Eeto] Bof tigt SHo = ' HE ot E
Alelstar, FEeErhe] sigsts -SEHE&C] 65.5%, "FHE A
et sigshe S5 €] 31.0%=2 F4 5 At
B4 4 Wilske 7HES AeE & F AE Wi
20~257+ 18.5%, 30~357F 18.5%, 357F o] AF 18.5%°] 7
E2 HEE Hole Ao & eyt 355Hd o]/l ofids
31% H]& Qtoll= 40~50%He o]4Fo] 37, 50~60%H e
A ol 27102 vepytet Wi o] tigt R s
ol A= HgolohE Al Qg FE o] sfdoh= SEH&o
50.0%, "FHEZ] gzl sigots 85 HI-Eol 42.6%= WE
ok B4 d o ok At as
HE T HlEo] OF 15% H & HolA]
35%E o] o] Aol | = B
wharA]of H|S) 12.5% F & F4sH=
o] Bt o] B2 vy B A}

E]"

o3

-

By
¢=§
~ 0
S -
2 & o Ar

o Mo —
rlr
i)

|
ol

o Mo

e

M Mo o
uY

i)

i)

i)

g

>,

o

)

fr

2

o —_—

sl
|o
ftl
v
o
30
ik
i
ok
e > e

HFolth & A et

H|-80] 65.5%01 A] 50%2 2F 15.5% A5t 9loH,
Zerho] FFslE H-&0] 31.0%1A 42.6%= 11.6%
Ao 2 Vet ©E G iAo v)a B4 EY

o AR Herol & 3 Ao HAFe)

ro

rr

Il

r

]_

rLoox Hr omll Y
o ofy ol rin
ol i,
R}

ol
1

53. &% E9 F7F AR o ] A o R 24

4 QU i ipA] o] g whh Al of vlel G = A A &
T glom, Bet HlEE HAdtHe A 3ot AI9hs A%
Z7)] S5 G Ao A B4 di A o 2 WA M ES o
Ao Wi AU U A wE Gy A g S
EA 5 THFig 15). 1 A3} 209H o] AF T4 63.6%, 3051 ©]
27T 182%] HIE R SUIRE 9= fle Ao YEd
W A o] 27X & QlE E sl A Wie] At
7h A A o2 A E 9t

ojet T2 AE & uf) At o] thFslet g2 Sl =
Aol mAZpACL ZHo iy Ao oYz Mok 9, 2| d

& 5 gle Arole At NE Y de AAEE T
o £ Y S A 20 e oz 8t E ot
ATl FekE T

A Z27)0f Y A o] BA sl o) Aok sk Fajt ol i F gt
ZHE Y Q9E FI AT o5 ool At e v
A7 i Zoltt. A} o] F013 M ke P EutS fhE o] 73
G, T o m G d e XSl meb e A FEAe
s F o] Sl wet AE 270 §eEC] 7HE vl A
o tHa2 Bol fEA71 AL 7] wiEolw. &5 AFAE2 &
S T2 7 7I(EoAR, dEelu ' mhelell dAl= Bl
oA B AxE) e §olz Bk Al

Owver 500,000 Over 600,000
won wWorn

2% \ 5%

Owver 300,000
Won
18%

Fig 15. Heating bill reduction according to additional equipment of
heating source

Whole Selective Whole Selective
Heating Heating Heating Heating

315' I 69% 54% 46%

(a) Selective heating or not(single (b) Selective heating or not(multiple
heating) heating)

1room & Depending 1raom 1 room & Depending Al bedrooms

Kitchen i 20% Kitchen on [ivin 8%
) a% a 1room
% 12%
1 room
Living room Living room  Living room Living room
0%

35% 528 20%

(c) Kind of selective heating space (d) Kind of selective heating space
(single heating) (multiple heating)

100
single Heatin

aa @ Sing 2 |

e Plural Heating

80

o

60

S0

30

20

Sekective heating percentage(%)

10

o L E—
Selective Heating

wWhole Heating
Selective heating or not

(e) Selective heating percentage according to the heating source

Fig 16. Selective heating

W
>
Mo o
)
ne
e
4
=2
i)
ru
roh
o
ofd
B
e
R
i)
s
ol
A
o

i)
N
e
o
)
lo
olN
N
rr
-,
)
>,
2
fu)
=2
H1
o
ot
o
TN
>
0,
R}
=

=

o, L oft
ol e
AL o

ot ook
£ o o ¥

u> o
i)
o

= H

A > g

=

a2 ol AN
%
3
i)
I
o)
N
Fo
lo n&
i
ol
=2

Moo Y

e
12 o2

v}

r

o
of
A S 5= 2941t 5 2041 TH(69%) 7t 4
3

=
ohL SRSITh S22 Ad e Sl B

il
rr e

= i)
o T
o

i)
>
ol
el
k]

©Copyright Korea Institute of Ecological Architecture and Environment 701



e

—

o AISHS F713H o 70| ME AHFEAS HEE 24

1A 74 (35%), 7129H30%), FA1MA(20%) =22 LHE

¥

=]

HlSo 3].

> o O
4

2 3= 54t 5 2541 TH(46.3%) 7| A1 8]
T SFE G F7 Ad kS e
T A (52%), AATH20%), DA 1714(12%) &2
A A o2 A4H-g ZIoh= H]E0] 60% °14F LHE
19h5.0] =9 o] Ao TR 22 AM FA4
oA BE AR EYo] o] Foj27| fj o2
FA = 2o 7} Qlrkal 8t 4= Qi whakA, Al

>

oL g
o> Koo
oy Boxorp

)

o il

]

bl
i s

ki
lo do 3L g
b bu L
N rir
R
rol(

)
it
=2

ol

oo ok o e
oa 1 W
w osboeg o
Io
lo
i e

1o o
Hu)
Bl
o
r o]
oX
ik
of4
=)
rlo
N
>
o
i)
nst
4
0,
o

e :l;
ro, 2L
&
2
§=)
i
rx
iu)
e
ol
K3
It
u
)
El
M
>k
s
i,
i)
L
In

ne
Lok
okt

ol
ol

e e

FL o,
oL Ho
HJIO W)
9 of
M =
o,
o ot
= |o
=
& o
L0
N
W
N
on 2
o
oL
o
ot
ol

o)
i)
o 4> e
(E T
olN
N
ol
o,

o
o
op
QL
rr
ol
lu)
)

I 39
)
Jo
flo
Rl oZ e orr

oL L

O
flo
o 4
% -
N
v
)
o
1o,
ro
e
ot
ol
BN
o
o
N

30 o
Jm go S ojo mo e L o of

tlo rr
2 A Ju

o

ol @
ro MN
nx It

Mo

olo

ol
R}

il

£

2
i)

ol

2,
X

N

i)

2

Lo )
et
olo

il
3

o O_>I:4
o%
~

&2 0%= Wths 2ot ol= ddf Aeh-29] 3

b o4
o
>
il

N
N
lo ©

Mo o
lo ¢
fr
=)
ay)
rid
i)

T AFAES A 2 I B E QY0 AL o] HE B
5] Fig 179 &5}t

S W G 7 SR F 69%] AlE s Hl-&o] H 7]l
EE AREoLL 9okl 3Eot et o] SEAES o= AHS
A|7He ZAFSE A}, 6~12R17H45%), 13~18X17H40%), 19~244]
7H(15%) =2 &2 VERgTh A7)l EE ARE-5HR] (= 971 7Ho]
sl & Y G 7FEARIE A AT 1924417 S

W 7Hs Aol M7 ES

2 2=
=2 S o= 27| s E AHE o]
HE BAg Ay} 27 o)l i 2 7Hs Al -S54 5 66.7%

9 H

[&o] 7| ES AL QlrtE SEseeT,

2 AMSAIRME ZARRE ARl 6~12A17H44.4%), 13~18A1%F
(41.7%), 19~24A17H(11.1%) =2 2 et

e G T A A Bl R A3 A7 E AREAIZRE A9
H| 3 H&-& Ho| 1 Qlth A7] M| E 7H A3 A9 A=
o] & wfj g o] Hlx=o}7] woll W A S-oF Aglo] vt
AIE Hol= Ao = paHr.

A7 EE AFE5HA] S 187 Al ol tisto] =
FATHE B4 A3, &5 A9 A9 19~24A17F
77} 89%, Ha- AU 79 56%2] Hl-&-& LHERITE ©
o G W HhA o] Ty k) HRA of] Hs] 7 i

S A7ko] Fol =k AL ofnjgitt.

].
].

=k
(VR
ok M
rie
N
N

W: ot
ol
Moo

)

r
2

102 KIEAE Journal, Vol. 15, No. 4, Aug. 2015

No use

Use Use

69% B67%
(a) Electrical mat usage or not(single (b) Electrical mat usage or
heating) not(multiple heating)
19~24 hours 612 hours S6hours  geqs haurs
15%._ 45% 3% 4%

1318 hours 13~18 hours

20% 2%
(c) Using time zone(single heating) (d) Using time zone(multiple heating)

6~12 hours
11%

19~24 hours
89%

15~24 hours
56%

13~18 hours
33%

(e) Day heating time zone during no(f) Day heating time zone during no
using electrical mat(single heating) using electrical mat(multiple heating)

Fig 17. Usage of electrical mat and heating time
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