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ABSTRACT KEYW ORD
Purpose: In order to supply modern new han-oks having excellent thermal performance, careful review in the ~ &2
process of initial architectural planning step is required. The purpose of this study is to verify design guidelines ;E:E HT;% %8
that can maintain and improve environmental performance though analysis of estimation of condensation ggg%
probability affected by initial design planning Method: To achieve this goal, measurements were carried out 6 Ly EH 2= X} H| &
Han-oks situated in OJUK han-ok village which were demonstrated to Gang-neung by taking a infra-red
New Han-ok

thermography using thermal video system. All evaluation targets are new han-oks style which the same structure

. . . .. . Condensation Probability
and materials are applied. Following are analysis items; the exposure or not of wooden members, the difference Architectural Planning
according to the space usage, layout of the stationary closet facing directly on the outdoor air or not, influence of  Thermal Performance
distributed arrangement of space using water, planning around the house door facing directly on the outdoor air ~ Temperature Difference Ratio inside
and so on. Result: It was analyzed that the probability of condensation in case of the exposure of wooden
members is higher than that of non exposed installation. Also, it was analyzed that the house door space facing =
directly the outside air needs introduction of entrance concept space which can minimize the heat loss. In ~ Received May 3, 2018

. . . . L. . L. Final revision received Jun 14, 2018
stationary closet planning, it is necessary to consider the position of closet and the range of heating. And, it is Accepted Jun 19, 2018
judged that a separation planning between the space using water and the unused area is necessary.
(©) 2018 KIEAE Journal
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Fig 1. Landscape of OJUK Han-ok Village[8]
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1) Division of Floor Plan Type(name)
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Table 2. The index examples of the probability of Condensation

According to TDRI[10]
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Table 3. Evaluation details AA GA 7 BAe] dPFE BE SE AA FA] A%
Element Name 2o o A A A N E(ZFEITEE 1A A2015-596) 0.2
Fruaimal | Erecl | Tuemnal | Ioemal | Ceiling | Floor | (D) A v gk B A5FS0) A 4A BRRA AVFE Y]
o | © O EEC F& FE3 BA A RS BER QAT e Eglon] A4 A
8 © 5 5 © b ZHolet, gt A MY BetE A EEELSE 14 A
S 5 5 1 o 2017-881)7} Ml st 7| Z Aol HEg SFolet & 4 glek
O O O 11C
O O O IIF
I I - |-
Bathroom(3D) I Powder room{3D) I Main entrance door fé;cing Stationary closet facing directly

. W on the Outdoor Air(3D)
. \:] J‘ Stationary closet facing directly

External wall & External wall & Ceiling(3D) Eﬁz‘ .- on the indoor Air(3D)

I
-,

External wall & External wall & Floor(3D)

| 1 Mite, 39 5
| - - :
External wall & Internal wall & Ceiling{3D) External wall & Internal wall & Floor{3D)
Fig 2. Examples of IR images for analysis(ex. General Type Plan)
Table 4. Details of main external elements
(a) External wall(Exposure of Wooden members) ((b) Floor (¢©) Roof
K=0.337W/m’k(calculated) K=0.142W/m’Kk(calculated) K=0.146W/m’k(calculated)
= Rioterieos W1 e
e Pvecs—] [~ Hotwater pipe nserted sealing heatng wire Tikes paner snnaieid T~ g
- - —T—¥ - |- THIKTO Light weight concrete " T
/ (— THK0.02 PE Film{Double)
- |- THK100 Therme insulation board(Bead)
|~ Liquid waterproof

|
|
=

Fectanguiar Lumber —|

THKSD Glass-Fiar Insulsios —]

THET 1 Frywed -

‘Waterorood Papestindooe
THIIZ & Gypsum Board

Finish -
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Fig 4. Comparison analysis on the Estimation of condensation
possibility according to the Exposure or not of Wooden members

Table 5. Estimation of condensation probability by TDRi (Exterior wall & Exterior wall & Ceiling)

No exposure of wooden members Exposure of wooden members
r});::; ]I-)I:)vl:::ﬁlgl Room I:lgggr o?gtl;)r Islultlfgfl;g:sl TDRi Condensation | Room I:le(::)];r mtletdn?;:r Isnut:f:lael TDRi Condensation
Use 9 o Temp probability Use o o Temp probability
O (9] €0 ({9 O e

Popular P Bedroom | 23.3 1.58 21.0 0.11 Excellent - - - - - -

Bedroom | 23.3 1.58 21.5 0.08 Excellent - - - - - -

G-1 Bedroom | 25.5 491 20.0 0.27 Poor - - - - - -
General G2 Daechung| 23.5 491 18.5 0.27 Poor Numaru 234 491 13.5 0.54 | Very Poor

- - - - - - Numaru 234 491 18.0 0.29 Poor

Luxurious(One) LO-1 Bedroom | 28.1 491 21.7 0.28 Poor Numaru 28.4 491 17.3 0.47 | Very Poor
Bedroom | 28.3 491 23.7 0.20 Good Numaru 28.4 491 14.3 0.60 | Very Poor
LD-1 Bedroom | 28.9 1.58 23.4 0.20 Poor Numaru 28.9 1.58 18.3 0.39 | Very Poor
- - - - - - Numaru 28.9 1.58 20.4 0.31 | Very Poor

Luxurious(Duplex) Bedroom | 30.6 1.58 24.9 0.20 Good - - - - - -

L-D-2 |Bedroom | 30.6 1.58 24.2 0.22 Poor - - - - - -

Daechung| 30.7 1.58 26.8 0.13 Excellent - - - - - -
Super Luxurious Sl Bedroom | 25.3 491 214 0.19 Good Numaru 25.2 491 15.7 0.47 | Very Poor
Bedroom | 24.9 491 17.1 0.39 | Very Poor | Numaru 25.2 491 15.4 0.48 | Very Poor
VIP Vil Bedroom | 24.9 491 16.9 0.40 | Very Poor | Numaru 24.6 491 10.2 0.73 | Very Poor
Bedroom | 25.0 491 20.1 0.24 Poor Numaru 24.6 491 10.7 0.71 | Very Poor

1) Numaru(*=0}&)
2) Daechung(CH&, 7 & (living room))

©Copyright Korea Institute of Ecological Architecture and Environment
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Table 6. Estimation of condensation probability by TDRi (Exterior

wall & Interior wall & Ceiling)

No exposure of wooden members Exposure of wooden members
Plan Housin Internal ) Internal X
T | iviion | Reom | ey | oy | s | | Condenaton| Room | " |l | st | g | Condettion
€O | €9 | O | O |
Bedroom | 25.7 491 18.2 0.36 | Very Poor - - - - - -
P-1 Bedroom | 25.7 491 18.7 0.34 | Very Poor - - - - - -
Bedroom | 25.7 491 20.6 0.25 Poor - - - - - -
Bedroom | 25.7 491 20.1 0.27 Poor - - - - - -
Popular Bedroom | 24.0 1.58 20.6 0.15 Good - - - - - -
P2 Bedroom | 24.0 1.58 20.8 0.14 Excellent - - - - - -
Bedroom | 24.0 1.58 22.7 0.06 Excellent - - - - - -
Bedroom | 24.0 1.58 22.6 0.06 Excellent - - - - - -
P3 Bedroom | 23.3 1.58 21.5 0.08 Excellent - - - - - -
Bedroom | 233 1.58 22.5 0.04 Excellent - - - - - -
Bedroom | 25.5 491 21.3 0.20 Poor Daechung | 244 491 19.9 0.23 Poor
Gl Bedroom | 25.5 491 21.8 0.18 Good Daechung | 244 491 19.3 0.26 Poor
- - - - - - Daechung | 244 491 18.7 0.29 Poor
- - - - - - Daechung | 244 491 19.4 0.26 Poor
General Bedroom | 23.4 491 20.0 0.18 Good Daechung | 23.5 491 18.8 0.25 Poor
Bedroom | 23.4 491 19.4 0.22 Poor Daechung | 23.5 491 18.2 0.29 Poor
G-2 - - - - - - Daechung | 23.5 4.91 20.2 0.18 Good
- - - - - - Numaru 234 491 17.6 0.31 | Very Poor
- - - - - - Numaru 23.4 491 18.3 0.28 Poor
Bedroom | 28.1 4.91 23.2 0.21 Poor Numaru 28.4 4.91 23.8 0.20 Good
. Bedroom | 28.1 4.91 23.5 0.20 Good Numaru 28.4 491 18.3 0.43 | Very Poor
Luxurious(One) | L-O-1 g yroom| 283 | 491 | 248 | 0.15 | Excellent - - - - - -
Bedroom | 28.3 4.91 25.4 0.12 Excellent - - - - - -
Bedroom | 28.9 1.58 26.1 0.10 Excellent | Numaru 28.9 1.58 22.8 0.22 Poor
LD-1 Bedroom | 28.9 1.58 25.1 0.14 Excellent | Numaru 28.9 1.58 25.0 0.14 Excellent
Bedroom | 23.0 1.58 20.6 0.11 Excellent - - - - - -
Bedroom | 23.0 1.58 21.8 0.06 Excellent - - - - - -
Luxurious(Duplex) Bedroom | 30.9 1.58 24.8 0.21 Poor - - - - - -
Bedroom | 30.9 1.58 259 0.17 Good - - - - - -
L.D-2 Bedroom | 30.6 1.58 26.6 0.14 Excellent - - - - - -
Bedroom | 30.6 1.58 26.4 0.14 Excellent - - - - - -
Daechung| 30.7 1.58 30.0 0.02 Excellent - - - - - -
Daechung| 30.7 1.58 25.9 0.16 Good - - - - - -
Bedroom | 25.3 491 22.6 0.13 Excellent |Daechung | 25.1 491 16.7 0.42 | Very Poor
Super Luxurious SL-1 Bedroom | 25.3 491 22.9 0.12 Excellent |Daechung | 25.1 491 18.4 0.33 | Very Poor
Bedroom | 25.4 491 22.9 0.12 Excellent | Numaru 25.2 4.91 21.7 0.17 Good
Bedroom | 25.4 491 23.8 0.08 Excellent | Numaru 252 491 15.0 0.50 | Very Poor
Bedroom | 24.9 491 18.4 0.33 | Very Poor |Daechung | 25.1 491 14.9 0.51 | Very Poor
Bedroom | 24.9 491 16.9 0.40 | Very Poor |Daechung | 25.1 491 16.7 0.42 | Very Poor
VIP V-1 Bedroom | 25.0 491 21.2 0.19 Good Numaru 24.6 491 17.8 0.35 | Very Poor
Bedroom | 25.0 4.91 22.1 0.14 Excellent | Numaru | 24.6 491 16.8 0.40 | Very Poor
Bedroom | 24.5 491 19.6 0.25 Poor - - - - - -
Bedroom | 24.5 4.91 20.3 0.21 Poor - - - - - -
EEE YER L5 )& A7t e GAAS go)g 2 EUHL 940 SF0| DR B A SR GIS T
5t7] 915 KS F 2829 34 ®A(TDRiol| o]k #ix o] HxH 4 Fote 2& & & Aok 22y, TDRi 0.4 %2 2D A2 U
= B A= o) o] TS Y Atel = v wsto] 4] ol 1.5W/m'k o4, 3D ®AE Ugke] 1.0W/ 'k ol el &
7} e ojn)g BAe) ®ot, & ofujsie] G st HobAE AR A BEL FolHE 4
PED LA g S GH O 94 WHol HsE S RO kgt
Z5E TR B Rl /b d W ezkA 2 BAE Hon) 1} 2727} w20 A $919 29 TDRI HAg 422 0.29
vrebetth 2 GdAFo] otd —‘—ELE]E w ol uiet 2 A o o)y m
N 9hgt pzow PEE Brx vied A4 Al Ae] Ugle] 09~1.5W/nk o4 S0 Aue] L2} 3

70 KIEAE Journal, Vol. 18, No. 3, Jun. 2018

22 9]y B2 Ugtel

0C71ZAY 207C, AL-100)A] AtEE 70% olstl A=
AR} A o} 80% ool e AR WA EEo] £



OFY - HEY - T2 . O|8jZ - 52
Szoz BAHY X @8 A%0] 75 mAE F9jot B4 75| S5
AA mrz SHE o, WY 7919 duFE oEe 1LY Huz dz A SE5S 29477 fsiME AR o 5 7]
g FFEE LER A AA FRG HATE AL - 9lem ot 79 FHor du Y RS S U
2ETELES TS A Qo] MEA BRF AFS k] FO| FAUA PHL ASAL GANH FHHOE AES B
2tal et a7} o
Table 7. Appropriate examples of the probability of Condensation 3.2. 37 8&°) ©E HrkF 24
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Thermal TDR Appropriate example
Performance (KS F 2829) 7he =W BAY A, A, ok, 2, shg A 2o B
wall : U<I.2W/m’k -
Excellent <0.15 comer : U<0.6W/nk Zroltt. & Aol Brgddo] o] oAl gle e
e T Aolg mmalr] 915) A, o, wukeg oz s
wall 21. m
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Fig 6. Comparison analysis on TDRi according to the space usage
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Stationary closet facing directly
on the indoor Air(3D)

Indoor temp : 23.4°C

Indoor surface temp : 20.7°C

Stationary closet facing directly
on the Outdoor Air(3D)

Indoor temp : 24.9°C

Indeor surface temp : 16.6°C

Fig 9. Layout of the stationary closet(case of general type plan)

(a) Stationary closet facmg dlrectly (b) Stationary closet facing dlrectly
on the outdoor air(Ceiling) on the indoor air(Ceiling)

(c) Stationary closet facing directly (d) Stationary closet facmg dlrectly
on the outdoor air(Floor) on the indoor air(Floor)

Fig 10. IR images analysis examples according to layout of the
stationary closet
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