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Development of Analytical Tool for Checking Condensation of
High—Rise Apartment Using CFD & TDR
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Abstract

On this Thesis, We conduct a research of curtain wall high-rise apartment located in
Songdo for preparing a simple method to check possibility of condensation on each part of
curtain wall using only indoor temperature, humidity and outdoor temperature. According to
CFD analysis result, condensation occurred if indoor environment did not ventilated. On the
other hand, in case of ventilation on indoor environment, condensation did not appear; so I
could find wventilation prevent surface condensation on inside surface of curtain wall.
Moreover, when temperature of the floor is higher, condensation is decrease more than

lower floor temperature.
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TDR : L+XZA3&

RH : AU&Fx [%]

P D37 TY 75719 [mmHg]

Ps o 23719 [mmHg]

Mw 435719 molecular weights[g/mol]
Ma o &719] molecular weightslg/mol]
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Table 2 Airflow & number of Diffuser

Supply[CMH] ea

LV 40 2
Room 1 50 1
Room 2 45 1
Room 3 45 1

3.2 4 3¢

RH = (P *100) / Ps oy

¥3}4%571%F Ps= Arden Buck Equation ©
oA vkt ol At 4 Stk

P,(T) = 6.112Lexp ((18.678— %) (ﬁ)) @

(=—=)+H) (3)
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Table 3 Simulation Case

Supply | Floor
Humidity Tem. Tem. Case No.
[cl [TC]
20 | v-30-20-40
: v-30-20-60
v-35-20-40
Outdoor | 20 B v-35-2060
Humidity 10 | v-40-20-40
Indoor V- ;18 ;g 28 Vent
40%, 60° v-
0%, 60% 301 -30-23-60
— | v-35-23-40
23 3B | -35-23-60
V—40-23-40
O 40-23-60
1-30-20-40
301 1-30-20-60
~ | 1352040
.y 20 51 352060
ndoor n-40-20-40
L% 4O 1402060 | Non
% | 1302340 | Vent.
60% n-30-23-60
n-35-23-40
23 35| 1-35-23-60
n-40-23-40
40| 1-40-23-60

9 255 20T, dUEEE 80%E sttt AlE
ol e AAsIA 24case, A2 WAAI T gotS
3k v AAEA 2caseS dFITE

4. Ao
4.1 CFD si|x 2=

Table 4% uvlbH o 2 RE 1508 x| A
gisE AlEdelddaE veld Aotk dgu
3715 7Hsske A AA casert ARV E
At b= B o= UEtgon 375 AAIsHA|
I Aol A F717F HAE = A9-dlE 2719
TS AYstae 227 #AsE As ¢

R}k F77F BAE A G AFolE A
=27} 20C, vhge] 2%=7) 35T o]ar Aol

s = 57171 20T, 40%90 o5
ZA mlge] 222 40TE 3 Aol 4
271 dAEA @ S ¢ 7 AAdnh wEkA

Table 4 Simulation Result

2 o 4y o &2

[cl [cl Avg. |[Max.

5 |v80-2040 [ 205 [47.1

v30-20-60 | 231 | 565

20 | 55 |35-2040 | 210 [5L0

Out Door v35-20-60 | 24.3 | 60.6
Humidity o |v40-20-40 [ 185 [ 469
Tndoor v40-20-60 | 209 | 532
40% 40 |v80-23-40 [ 191|495
° v30-23-60 | 220 | 602
v35-23-40 | 169 | 469

2 P V352360 | 194 | 545

o 4023740 173 507

v40-23-60 | 19.9 | 543

s 130200 | 421|882

n30-20-60 | 63.1 |1335

n35-20-40 | 49.7 | 83.1

01 P 1352060 | 755 1351

Indoor o 102040 [37.2 [ 896
J0%% n40-20-60 | 55.8 | 1347
s |n30°23-40 | 441 [107.6

602 n30-23-60 | 66.3 | 1619
n35-23-40 | 334 |107.8

2P [u35-23-60 | 499 [162.3

4o | 402340 [392 1042

nd0-23 60 | 589 |154.3
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Fig. 6 Relative Humidity(30°C non ventilation)
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Table 5 Simulation Case

Outdoor Indoor Indoor
Tem.[C] | Tem [T] RH [%]
Frame 18
Edge 20 40,50,60,
Gasket 20~0 ;i 70,80,90
Window %

Indoor Temperature : 18°C

Indoor Relative Humidity [%]

t
-20-19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
Out-door Temperature [°C]

Fig. 18 Condensation checking Tool (Frame)

200

Indoor Temperature : 22°C
180

160 -4
140
120

100

Indoor Relative Humidity [%)

80

60 =

Out-door Temperature [°C]

Fig. 19 Condensation checking Tool (Edge)

om) 7t Aol A el e )
g molele s fle Ao sty o, )
#laL F7)el <& 7, 3t

Fig. 18 AW&%=7} 18T 4% 949 &
=7F -20~-0CR1 B Ao Ay
90%<%1 7-9-9] Framed|A o] A= wetg =A%
Zolty, Il A xFolA &7 £xF 2
Aol AiFEe} vhite & ZolA, yE9] g
S 9loj A 100% ¥t} A oW Ar) dAgst
= ZelaL, 100% ®rt vhe A9 Amr 2
312 ¢k Aolth

T3 Fig. 19% Aul2=rt 22T 49 AE
4& FAsE 99 edge F-$lolA 9 o7l ex
o Aol AiFEE ol&st] 22E W45k
ks xFolA Aol s A
=3}kar el Ao dusE
& Aas & F T A Ho A9 yEe
Fhol 100%E Hol7td L F9jellA =7t oA
st oz Add 4 Q)

Fig. 18, 19% frArS Fejo] A=A Ao
Tool& AELE T43l= Frame, Edge, Gasket
9 Window glass& dl’do= 747 243kl o
Fodz Ao %= 18C~26TlA 2T
o= 7} 5704 2kl =8 2t Toolell A
o] LW E 20T ~0To]H, Aue] Ay
= 40%°1 A 0%7HAZ 10%7FEF 0.2 ZHA
o

o
rl

oy e

i
o

[k =
E it

M
=
=2
S
Lo,

2y
o

oo

ol my mx AL QN
¥ M o N

5. A&

Az e Ayl 2% Fiol #eo] ¢l
of A& gyt ofe} Aol Ags=
JFEAe] AEHFHTE BHE AAF QAT =
o] A 7)ol wu|ste] RAo] WAshE A4
7} ol Atk

A =R A E rd 9% AEYD 13
TEFES Yo AU 25E 2 A9
2ERES o] &dte] A AEY 7 H-99
AR RS AT ¢ e Wtks v
EHog ATE AAste] tgy g AES
ATt

Korea Society of Geothermal Energy Engineers



24

2) %

3)

i

A As Aduwgr) g 7hsekA &
Aol = 12case = 3case"t A2=27} WA
= Aoz Yehgon ojue A4
ko] 2271 30T, 35T 40T
F719] =9t AdFErt

>

BE case’} 2=
UEY A EH el A
7)o o3 A
XEHARE

R
o yo o
32

)
o
2
N
)
o o

0 % o & o
o N =
o
e

o g
N
N

AAF-2A el A F Al
A= A9 3,
frame3} edge F-9lolA 2 TATEZE 0]
FodA A=7F Ak A4 (3,000%)FH
EHARE &4d3] gl AS 1HeH,
B ol dLurE ThEsste] E

Belopoh o BLosa Ob oy Ok
A

o)
i
fru
N

(A &= A Dol A e-3]

oY
o

ot

L A48, AT, AR, 4

1,
. 0] 7+(2008), AWD L 2l

EREED:

R

o}
JAFA ALY Az o3, danFs
7, 2007 34, pp.205~214.

. Kim,B.S., Park,S.H, KimK, The Prediction

Analysis of the Condensation in High-rise
Residential Buildings, Proceedings of the 5th
International Symposium on Architectural
Interchanges in Asia, pp. 533-537., matsue,
Japan.

. http://en.wikipedia.org/wiki/Arden_Buck_equation
. &8X01993), B HAREUIE e 2437

B7tol Wk AT, AP WALSS
EFAA), BADYA BT
el MAE el v AT,
SR, 42),pp.139~142.
S\hEEzh ARd, BT

g, Fer A =97 84514, 15(2),pp.



