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ABSTRACT KEYW ORD
Purpose: Condensation in walk-in closets attached to apartment bathroom has been known as an emerging issue 22

that may threat occupants’ comfort and health. Despite a number of design guidelines and enforcements to iiﬂﬁﬁ
prevent condensation, condensation issues may still occur depending on various cases and scenarios. We aim to ‘5“ g—’.‘—E—."

identify what condensation scenarios may lead to walk-in closet condensation and/or worse the existing

condensation issues. Method: First we choose an actual walk-in closet of an apartment that suffers from sporadic ~ Condensation

condensation and resulting mold and mildew. Then we observe its relative humidity and temperature after the =~ Walk-in closet

bathroom is used, in which excessive vapor is thought to be transported to the walk-in closet. We analyze i:ﬁrtﬁﬁt

Temperature Difference Ratio —a domestic indicator of condensation occurrence, and dew point temperature to

compare it with surface temperature using 2D heat transfer simulation upon various condensation scenarios.

Result: TDR of the test walk-in closet turns out be OK despite mold and mildew actually occurring. Hot water A CCEPTANCE INFO
pipe installed in the floor would greatly reduce condensation. If hot water pipe in the upper floor, however, isnot ~ Received July 19, 2017

used, or hot water pipe of the closet is turned off during swing seasons, it is expected that condensations may still ~ Final revision received Aug 13,2017
Accepted Aug 18,2017

occur.
© 2017 KIEAE Journal
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Fig 1. Examples of condensation in walk-in closet
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Fig 2. Placement of thermo-hygro sensors
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7@ Table 1. Observed RH, air temperature, and resulting dew point temperature
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. o ©) Humidity Tem[zelature
(%) (C)
- Near the closet ceiling
0 212 61 13.42
2 21.2 64.6 143
4 21.2 67.3 1439
6 213 68.7 1535
8 213 693 15.48
2b 25 2b e 10 213 69.1 15.44
Time(min) = Near the closer floor
a) RH near the closet ceiling 0 20.7 63.8 13.63
; 2 20.7 64 13.68
i 4 20.8 644 13.87
6 20.8 64.7 13.94
8 20.8 64.9 13.99
PR - BT .3
Boor RH(%) 10 208 65.1 14.04
open
prareee eI TII 0] =55~ 65.1%
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----------------------------------------- 63.8%
zh 25 b 4.1. g A 2 =7
Time(min _
(min) N rREAs)E SO BE 4, & 20164 1099 A
| b) RH near the closct floor H-Aste] FEFY 2t Aol L5 WA o hpanlg st
Fg 3. S::;Z;d relative humidity in walk—in closet upon door Aol M Ao] LEE L LuF F 1 Rubo] 747 A7) L7
W8 E spofof 9k 48} sl Qlrt
ojuf Table 104 vhebd vRet Zo] 4R = 2x(15.4 o 3
8°C)7]' s o] lc;“—j.]%l:l_(14.04°C) Hr} 1.44C =0 Ao B Table 2. Simulation conditions
5|9iek. ol Ao} ahito] U7l LR Aol A glout, Type | Tempemture | o e
S%7} FobAl7] o] =HREE Robd 0 ARdt. ©  mt) | wm
E]'E]'H EE;"_/;%E] Eﬂ%ﬂ]E@%E7]— 15C @E % 751_([)*, —8}’]‘?_"1_:_ Indoor air 25 9.09 -
HARHRLE 7 ]2 W) 2ol 22 1A 7Hs/do] A on, Outdoor air 15 33 i
AR HARHREI R Ho Yol A& A 7HsAd o]
o . - o . AD/PD air 5 9.09 -
=2 208 Ho stRET AR A= Fofd Z o= g9l
. 60
H A HW Pipe (hot water) . 400
= SAA HAL EAL £F7]= Ao R Fe de
Concrete - - 1.6
ool EY AR AFHE o] Fote] B AR AR R e
2 %ol 42 o ek shol® P Al AAE oh 5 & Brick : : 06
A ARG HIET 20 AX EY AR AR 42 WA Ths Mortar - - 14
A2 o ol A HAL, FFoA AT A2 = WA E el & Plaster board - - 0.18
HAE SRR S8 EA Bo 2 B AF A7 FFo] HA Insulation(XPS) _ . 0.028
of L&d 4 Ut .
B ) Condensation-
H| & Z7o] 1024570l A& 5 2] += ATt Fig.30] 5 ¥ free material - - 0.028
P} ghuter 5T 40] FElE AUE Ao = Bol, R4 (XPS)
Z3E A5 2 B AL o ASEHAI 527 A3 Wor
4 Aoz A SHT, o]of §Iste] o} Fh = AR 557 CH AR A= Upo] nlat B 7| ES A5t S AR
Zhebr s Sl et 2 B AR S Al R AU, sjne] digadu) g Axjsjorate 1 stgou, ol Al
& Ao H e A5 S r 5 A HFE ofof 7o} o] Eg| AR 0] AFHo|= =0 L2 olgh Az 9hay 7}
e Aot 730l w5 AoR Ho, Algd o]l A(THERM)Y& Fol &

©Copyright Korea Institute of Ecological Architecture and Environment

spgre) ol met el shite] BE L} YL

91



AT} QI3 OfIE CaAZ0O| Z

= (L= )

Hu
o
e
s
1z

4 TEETE 22 YAE 9% AR, 9 *EAolH[E
(TDR: Temperature Difference Ratio)<& &<213|] E ek},
Aol ol 285 FAZA 9 E4A= AFEL] o9
Aok AAZE, 35T AR WA E AT AV 205
= A8otdlen, 57 A= WAE A AAVIE A1
= e

At o 2 ot 5Hitt.(Table 22} Table 3)

Table 3. Wall and floor construction with and without HW pipes

Type Without HW pipe With HW pipe
THK40 Mortar/@15 XL Pipe THK40 Mortar/@15 XL Pipe
THK40 light weight concrete THK40  light weight concrete
THK30  Insulation THK30 Insulation
——  THK180 Concrete —  THK180 Concrete
THK200 Air surface THK200 Air surface
THK9.5 Plaster board THK9.5 Plaster board
J
- AN
. Ceiling corner Ceiling corner
Modeling
THK200 Concrete THK200 Concrete
+#——THKS5 Insulation - THK55  Insulation
THK9.5 Plaster board THK9.5 Plaster board
H=2400mm| H=2400mm
Floor corner Floor corner
R —

4.2, FEuiE f-7o] ©E TDR BAS A% Al&eolA

Table 4. Temperature profiles in case of with and without HW pipe

Type Without HW pipe With HW pipe

Simulation
result

612 847 1082 1312 1550 1787

202? 2257 2
I -

49 g 3467 4177 4887 5607 6312 C

o2t 2032 2757 .I ! |-'

5) Lawrence Berkeley National Laboratory, THERM
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Table 5. Resulting surface temperature, TDR and DPT (Dew Point

Temperature)
Ceiling Corner Floor Corner
€0 20.5 234
Without (>13.89 DPT) (>13.89 DPT)
HW pipe DR o.11 0.04
(< 0.26 TDR) (< 026 TDR)
T(C) 23.6 255
With HW (>13.89 DPT) (>13.89 DPT)
L P 0.04 001
(< 0.26 TDR) (< 0.26 TDR)
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Fig 4. Resulting surface temperature and dew point temperature
with and without HW pipe
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