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Thermal Performance Evaluation at corners of the External wall of Modern New Han-oks using
Temperature Difference Ratio inside
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ABSTRACT KEYW ORD
P ; ok
Recently, many New Han-oks have been constructing in all over the country to popularize as a type of green HES 25 H|S

house. But, achievement of thermal performance of external wall is still the very important issue to become QM AahAry
popular. Purpese: The purpose of this study is to verify the thermal performance level of modern New Han-ok Gt Ms
through Temperature Difference Ratio inside(TDR1) analysis at corners of the external wall in Han-ok. Method: 2| 2 A{2|
To achieve this goal, measurements were carried out in 12 Han-oks(experimental mock-up(1), exhibition
Han-ok(1), happy village Han-oks(10)) by taking a infra-red thermography using thermal video system. -I;]ew Han-ok .
> emperature Difference Ratio inside
Following are analysis items about connection joint between wall and wood columns of external wall conditions;  Infrared Thermography
the part between external wall and external wall(2D), external wall and ceiling(or floor)(2D), 2 external walls ~ Thermal Performance
and ceiling(or floor)(3D) and so on. Result: It was analyzed that the probability of condensation at most of ~ Corner of External Wall
connection joint appear high and TDRi of 3D corners is higher than that of 2D corners in general. It meansthat A cCEPTANCE INFO
the development of construction techniques about connection joint between wood columns and external wall is Received May 16,2016
still required. The results of this study may be used to improve the construction technology of new Han-ok and  Final revision received June 20, 2016
as a basis for the specifying the desired thermal comfort environment of dwelling Accepted June 22,2016
(© 2016 KIEAE Journal
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Table 1. Details of New Han-ok's location

Division Location Main use
Mock-up Han-ok Yong-in Experimental
Exhibition Han-ok Seoul Exhibition

HV-01 Gok-seong Residential
HV-02 Yeo-su Residential
HV-03 Yeo-su Residential
HV-04 Bo-sung Residential
Happy HV-05 Bo-sung Residential
Village HV-06 Young-am Residential
HV-07 Young-am Residential
HV-08 Gang-jin Residential
HV-09 Gang-jin Residential
HV-10 Gang-jin Residential

1) HV : Happy Village

et |
(a) lst\Floor
Figure 1. Floor Plan of Mock-up Han-ok
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(a) 1st Floor

(b) 2nd F loor

Figure 2. Floor Plan of Exhibition Han-ok

(a) HV-02 (b) HV-5
Figure 3. Scene of Happy Village Han-oks (Jeonnam)



Table 2. The index examples of the probability of Condensation According to TDRi

popemal | Therpal Bridge | pp Probability of Condensation Examples
(In standard temperature condition of indoor 20°C and|- The U value of wall surface is bleow 1.2W/m’k
outdoor -10°C) - The U value of external wall comer is or below 0.6W/
Excellent Ignore <0.15 The performance that the condensation isn't generated| mk
below the minimum relative humidity 85% - Insulating lintel
(In standard temperature condition of indoor 20°C and
outdoor -10°C) . .
Good Suitable 0.15~0.2 |The performance that the condensation isn't generated| TT;EZ g zg}ﬁg glf; Z;ﬁgms;rf:/(;en lzo(r)x:]:rr ils'2:vvérmé( 6W/mk
below the minimum relative humidity 80% and is ’
generated over relative humidity 85%
In standard temperature condition of indoor 20°C and
(outdoor -10°C) B . % >
Poor Heavy 0.2~0.3 |The performance that the condensation isn't generated The U value of external wall comer is 0.9~1.5W/mk
e : N -~ |- No insulating concrete wall and floor
below the minimum relative humidity 70% and is
generated over relative humidity 80%
E)Illllt ditglrldir(%ct)mnperaume condition of indoor 20°C and|_ The U value of 2D corner is over 0.6W/mk
Very Poor | Very Heavy >0.3 Lo - The floor and insulating wall that the U value of 3D
The performance that the condensation is generated er i  0.6W/mk
under relative humidity 70% comer 15 over .
22. 2% 9 87} WY 2.3. B7F W&
=4 Wb BaAE @ 24 PEa A9 daky 7 WIS $I% 24 W9t B8 ATAE] M ANl e
H2tE Z-gsto] AIRME YRolq yrds ZYsts WS 4 g Relz A e Y 71 HEE S o FA7E
gt o Fejof tigt G B7HE sk e BAER skt 535, B7F tigel RE ko] BE
U 48T AN AACLR smemE STUPE GOS0 48 D5 RARA Uk ol T 2
-20C~250T, E8%x 30TolA 0.1TCEA S4¢ 8H 54 2|(2D), ¥t A EE) o] wue 2AZ(CD), Hit ¥, J%
SEs sialel Mol E 4 9o 24 F EW S5 WS (leo] TAiE BARIGD) S 1 dgeE sk, t
242 5 e 7= Asste BAE Aokt 2 AdFolM Zoet FEol HAe Hote Fole Bkl &8
dolee] BAe fEW 254 ulg Wt PHe A8 KS F 2829 #70] &t f2l9] a4 W7t B20) g
k. KS F 2829¢] w2d yEW 2L} v ot 541} A Fonz 7t WA Aot

L2 Hlg

il
z
S(TDRDE 289 TdA4
152

0] Q4SLE A 1y27]9] 2571 7R 1, Table 3. Evaluation details
Aol R4S ARG Lxv} epleEe] 2w Divsion Detil Name
ojn|2 ZH=rt}[4] - External wall & External wall 2EE
Ti— Tis fgci?;e 2D External wall & Ceiling 2EC
TDRi= T To gigei)tlll}tlsgel External wall & Floor 2EF
P A. Ti A 2E(C) air D External wall & External wall & Ceiling| 3EEC
’ = External wall & External wall & floor | 3EEF
0 27] L=(C)2 54 old AlH 7243 ] External wall & Internal wall 2EI
Do EH 25(T) Internal wall & Ceiling 2IC
o] bﬂ-lﬂoﬂ /]OH TZH Y8EYH 254 &L A=FE 99 The Comer 2D Internal wall & Floor 2IF
WER 2o tigt A2 24 S8 dig WS & 4 gl eween Rafters & Danggolmaki 2RD
- 5 w3 - € Rafters ceiling & Danggolmaki 2RcD
g‘;;ej; I;SEF;&?Lﬁjol E:]jrj iifj Ej ﬂzjj intemal wall External wall & Internal wall & Ceiling| 3EIC
= wo meee = o= 3D | External wall & Internal wall & floor 3EIF
ol EEE AS5E FHY 27t EAU ?od of] w4 4 Rafters & Danggolmaki & Ceiling 3RDC
e WA o Qlrk Fol AT B A xes HA WrH| Living room| Rafter IR
qg 2= By e WA 9o $A0) 2AT BHoR celling Rafter ceiling IRC
Wil tiet 5ol Yt slo] BE @4 Fzsp ) Rneolmd@Esio)
Aot e A2 of 7] m2olct 3) Rafter ceiling(P12 7HTH A7IY Q| X2 stst OpztE)
24 24 FANA ANk vl shek TDRS A&
9%t 2702 AYLrol 37 3U7te 9)7] Wi L& zjo)7} Table 32 717} o]Fo]xl wAfe] £ W8S A3t 2ol
10C o)A Ao 2L 226tAtt of. 24 Q7)o AA Wotz LJEe] A & oH, ¥
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(a) Expoure (b) No exposure
Figure 4. Exposure or not of Wooden members(lining room)
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(b) Living room(ceiling)

(d) Living room(floor)

(c) Bedroom(floor)
Figure 5. Examples of IR images on the inside wall for analysis
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Figure 6. IR images analysis in Mock-up Han-ok
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Table 4. Estimation of condensation possibility by TDRi(Mock-up Hanok)
2013 2016
Division | location N-[fr?:ll:tre D Indoor | outdoor Islll;?;c]il | Condensation | Mdoor | outdoor Islm . | Condensation
part temp | temp | oy | TORE ) oossibility | P | €MD ey | TORE T sibility
0 0 €0 \e) ({e) Ke)
2EE 19.6 -6.8 10.5 0.34 Very Poor 24.8 -7 10.0 0.47 Very Poor
Ceiling 2EC 19.6 -6.8 124 0.27 Poor 24.8 -7 11.1 0.43 Very Poor
bedroom 3EEC 19.6 -6.8 5.1 0.55 Very Poor 24.8 -7 6.8 0.57 Very Poor
2EE 19.6 -6.8 2.8 0.64 Very Poor 24.8 -7 9.9 0.47 Very Poor
The case Floor 2EF 19.6 -6.8 2.5 0.65 Very Poor 24.8 -7 9.1 0.49 Very Poor
facing 3EEF 19.6 -6.8 23 0.83 Very Poor 24.8 -7 9.0 0.50 Very Poor
directly on
the outside 2EE 18.5 -6.8 10.8 0.30 Very Poor 22.6 -7 10.3 0.42 Very Poor
air Ceiling | 2EC 185 6.8 11.7 027 Poor 26 7 11.6 037 | Very Poor
bedroom? 3EEC 18.5 -6.8 10.9 0.30 Very Poor 22.6 -7 109 0.40 Very Poor
2EE 18.5 -6.8 5.5 0.51 Very Poor 22.6 -7 8.4 0.48 Very Poor
Floor 2EF 18.5 -6.8 5.6 0.51 Very Poor 22.6 -7 11.2 0.39 Very Poor
3EEF 18.5 -6.8 -0.5 0.75 Very Poor 22.6 -7 4.8 0.60 Very Poor
2E1L 14.6 -6.8 54 0.43 Very Poor 17 -7 6.2 0.45 Very Poor
> 2EC 14.6 -6.8 7.1 0.35 Very Poor 17 -7 7.6 0.39 Very Poor
Ceiling 2IC 14.6 -6.8 10.8 0.18 good 17 -7 10.3 0.28 Poor
bedroom 3EIC 14.6 -6.8 -1.7 0.76 Very Poor 17 -7 2.0 0.63 Very Poor
2EI 14.6 -6.8 2.6 0.56 Very Poor 17 -7 6.7 0.43 Very Poor
2EF 14.6 -6.8 23 0.79 Very Poor 17 -7 5.4 0.48 Very Poor
The Corner Floor
between 2IF 14.6 -6.8 72 0.35 Very Poor 17 -7 9.5 0.31 Very Poor
e";fl‘gal 3EIF 14.6 6.8 23 079 | Very Poor 17 7 29 0.59 | Very Poor
in\t:anﬁal 2RD 16.8 -6.8 8.7 0.34 Very Poor 20.8 -7 74 0.48 Very Poor
2RcD 16.8 -6.8 79 0.38 Very Poor 20.8 -7 5.7 0.54 Very Poor
Ceiling 3RDC 16.8 -6.8 1.5 0.65 Very Poor 20.8 -7 5.7 0.54 Very Poor
living IR 168 | 68 | 142 | 011 | Excellent | 208 7 107 | 036 | Very Poor
IRC 16.8 -6.8 15.1 0.07 Excellent 20.8 -7 11.1 0.35 Very Poor
Floor 2EI 16.8 -6.8 9.9 0.29 Poor 20.8 -7 6.9 0.50 Very Poor
3EIF 16.8 -6.8 5.7 0.47 Very Poor 20.8 -7 5.0 0.57 Very Poor
1 2300139)3 274 ZRQ0160)A 53 239 we 127 23]t TDRi £4 2%, o7le] Ag4oz wal
W oolee 24 AW 7% 30 Bl -68TAA), -TCQ & o¥ mAe] A$ A% 3D BAY B EY L5 v
AHe 2 Zol7t gllen, 22k S4o] oozl A7le dAA &0] F7koke Aoz yehgod, vie 3D #9235 g4
Ql gtz Qs Aehs W 2EE oldEY A dHsh= Ste Aoz el glof AR Zte] mheh WS A 7
2R\ 2% 44 AWLEE 1707 248C 202 14 Sk ket mAe] 2900 e AtjHoR ddase] Astel
27(14.67 1960/ o 375C A% 2 FpEe A & =20 Uyt
E7h e 2102 2APE|T oPsat o] whit 91X et A4, et viero] g
B9 exo] WE A4 TDRi £4 Ao ofREel = v B9} e 9, ouz uiee] s S1Ae] s A
A 9 FAEE 03 o} o AR T ZE9 et 3 Aoz yad 27t &4 debgeh IwE @7l dets
7HA g £ aElR 2 RS AlQlstls Ar WAL 2919 RS T Aol WSk S ovlRitty &
TR0l EE 2002 RAH. ot
2D-3D HAE] 791 vl 24 A3, JAH oz 3D BAE F EG 22 ZAA o 2 W 22L& Q8] AY &7t 12be]
S17} 2D BAE 9o wsh B WEW LA H&S Holk s 375C Ak BUSelE Breky 4 BRe) L} 2
A0R Ut ES L53 ugo] Bt - A2 B4 85 Aolr gk ACw et ol 88 ) AF oj7d] g2
o] Eth= A& 9fn)). 2] FFE 1Y) 2 ¢ Qlrk 13 7 U £Ho] B
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€% &9 9ol Al Mo s wddn. S T8 9 Botpe $52 B4HT ok Bt Fels
A= G A7t w58 AY d3Y A gEuol Apz=sto] T4 7] kS 5o Tz]gJ_ QItH(Fig. 2).
HEAE 53 d&to] A= AR Uyt ol 12 &4 Ml Ao 2014201520164 = 33tg] AA 1d FJo|=
Alofl Blsf| 22F SAA WEH =2} H&o] S7tste Aol A =7 Aty 1 ANE BAsIgh 24 A dA) B AR
golg 4= Sk, ot AA o] A vie BAR o] o o] Baluto 2 SEF WA B AAAHER o5 ZHo] Fhk
= Qlef W Fol FAHFO R AFoote] Aztfet A FEo g Bo2 MAstATh ¢HT}l ¢Ho] Bhil HOL |Z C}Al
< e 7P qlof oE F9lo Hls AdiAes H2 oEl} Yulo] mhil HojL 12 1;1, AR 9= upE 74
T 254 HES Role Ao = et A B2 st 24 APskn B v mAee)
TDR $8¢ A2 WARE 42 e B BHIIE 50 7 w an A4E WA A9 SH0l BAb e
FTEFHE tdo & A AA Aol Al Y A paepg Aelsgn Fig 7 Ay 24 Amo) 988 49
=4 F8 A9E 379er FEste] e ¥ JFEY 3t 7ot}
Az 92 5715 149(0.23), 22499(0.25), 3#4(0.28) 1~32} 2o ©z]o] gt WS Adetdry, ZHA Lrl
o L 57 otk sl 2o LEZEO fjAro = B} )
2 el Apfehl gt A AHE FEFES WHSE asy 2y ongl guglel Wi LYol et 3
A HelRE A AFE] AUH M E WS R 2 e 105 24090 )9 g 5 L2 ASHIAG.
2~ 1= =]
U, 357 71 Bl ok #EIAE 7HESH] S YWEH 250 B2 W7k TDRi B4 A7} AYEr} 74 o
Mock-up #=2] E3= Hash 2t Mock-up &2 27 9| 14 £3(18.7~20.1°0)el Hls) 24 27(23.5~24.1C)
doz Hg 7|Fo] 0.25 &0y dA(Q2016) A9 Bk A YEHA 52} 0] Wrlo] ol uiA A4Hos Az vt
< O] AR 7S FFoHA Eohe AoR UER A Brgo] Yolzle 7o 2 Uehdt) 33 ZAA s Afen
o ARl B sEeh FAF delis AgEe] S (25.6~29.200)7F ¢ ELGolE Bk 27 £ H]a)
}o Ao urx] A o] W § 5} 71 O o 3 .
He AR A A Aol dad Aes vln s71ol A7 ot ol RAE AR 94 sPsAe] Flohe
A0 2 YEith
Table 5. Estimation of condensation possibility by TDRi(Exhibition Hanok)
2014 2015 2016
M
Division | location .f::::e D Indoor | outdoor ?uﬁml . Condensati | Indoor | outdoor Isnutrfe';";l . Condensati | Indoor | outdoor Is':rfez";l . Condensati
part temp teomp Temp TDRi on temp teimp Temp TDRi on te;mp temp Temp TDRi on
© | 0 | & possibiliy | (O | (O | & possiiliy | (O | (O | | possibility
2EE 20.1 1.77 15.9 0.23 Poor 24.1 0.45 21.5 0.11 | Excellent 28.2 -1.34 19.2 0.30 | Very poor
Ceilmg | 2EC | 201 | 177 | 162 | 021 | Poor | 241 | 045 | 235 | 003 | Excellent | 282 | -134 | 221 | 021 | Poor
The case
dfﬂcelcfhgy 3EEC | 20.1 1.77 151 | 027 Poor 24.1 0.45 221 | 0.08 | Excellent | 282 -1.34 200 | 0.28 Poor
tearoom
on the 2BE | 201 | 177 | 159 | 023 | Poor | 241 | 045 | 218 | 010 | Excellent | 282 | -134 | 193 | 030 | Very poor
o Floor | 2EC | 200 | 177 | 164 | 020 | Poor | 241 | 045 | 241 | 000 | Excellent | 282 | -134 | 227 | 019 | Good
3EEC | 2001 | 177 | 147 | 029 | Poor | 241 | 045 | 217 | 010 | Excellent | 282 | -134 | 189 | 031 | Very poor
2| 196 | 177 | 142 | 030 |Very poor| 238 | 045 | 208 | 013 | Excellent | 256 | -134 | 215 | 0.15 | Good
living 2EC 19.6 1.77 14.7 0.27 Poor 23.8 0.45 209 0.12 | Excellent 25.6 -1.34 22.7 0.11 | Excellent
Ceiling
room ac | 196 | 177 | 160 [ 020 | Poor | 238 | 045 | 225 | 006 | Excellent | 256 | -134 | 252 | 001 | Excellent
e 3EIC | 196 | 177 | 134 | 035 |Verypoor| 238 | 045 | 201 | 016 | Good | 256 | -134 | 211 | 017 | Good
RD | 187 | 177 | 154 | 019 | Good | 235 | 045 | 202 | 0.14 | Excellent | 292 | -134 | 185 | 035 |Very poor
betmeen
fernal
nd MReD | 187 | 177 | 159 | 017 | Good | 235 | 045 | 194 | 018 | Good | 292 | -134 | 223 | 023 | Poor
internal
wall 3RDC | 187 | 177 | 119 | 040 |Very poor| 235 | 045 | 155 | 035 |Verypoor| 292 | -134 | 200 | 030 |Very poor
FORE | Celing T T 07 | 177 | 187 | 000 | Bxcellent | 235 | 045 | 209 | 011 | Bxcellent | 202 | 134 | 257 | o011 | Excellent
IRC 18.7 1.77 18.1 0.04 | Excellent 235 045 223 0.05 | Excellent 29.2 -1.34 272 0.07 | Excellent
S;‘;I‘}}g"sa 187 | 177 | 147 | 024 | Poor 235 | 045 | 175 | 026 | Poor 292 | -134 | 234 | 019 | Good

1) Galmosanbang(ZtZ At : $H<
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Figure 7. IR images analysis in Exhibition Han-ok
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Table 6. Difference between Indoor and Internal surface Temp(TC)

Measure Difference between Indoor
Division | location | -ment | name |Temp and Internal surface Temp
part 2014 2014 2014
2EE 42 2.6 9.0
Tlge case Ceiling | 2EC 39 0.6 6.1
acing
directly | 3EEC 50 20 8.2
on the 2EE 42 23 8.9
outside Floor | 2EC 37 0.0 55
3EEC 54 24 93
2EI 54 3.0 41
living o 2EC 49 29 29
room | Ceiling 5 36 13 0.4
The 3EIC | 62 37 45
Corner ' . -
between 2RD 33 33 10.7
exterélal 2RcD 2.8 41 6.9
and
intemal | | _ N 3RDC 6.8 8.0 92
wall | TOFR | Ceiling [ 1R 0.0 26 35
IRC 06 12 20
Galmosanb
s 40 6.0 58

L 18

L 16

- 14

12.3°¢C

Figure 8. IR images of Galmosnabang(Z 2 <FE)
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Table 7. Exposure or not of wooden members

Division Bedroom Living room
HV-01 Exposure Exposure
HV-02 No exposure No exposure
HV-03 No exposure No exposure
HV-04 No exposure Exposure
HV-05 Exposure Exposure
HV-06 Exposure Exposure
(a) Experimental Han-ok HV-07 No exposure Exposure
E;% HV-08 No exposure Exposure
‘ ﬁ n{;»{ HV-09 No exposure Exposure
‘ lf}“)l HV-10 Exposure Exposure
\ Z
/\‘ 'S e
N OOOXX -
N :

(b) Exhibition Han-ok

Figure 9. Details of external wall connection Ag‘
Y1
3.3. PHup-S 43S TDRi B7F 24
g

Quute Bo AehEe] Qi B0z 27 A% ol
=5t Az AEete 1079 T2e AAste] =4 BA Figure 10. Floor Plan sample of Happy village Han-ok (H.V-4)
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Table 8. Estimation of condensation possibility by TDRi(Happy village New Han-oks)

TDRi
Measure
Division | Location| -ment | name | H.V-1 H.V-2 H.V-3 H.V4 H.V-5 H.V-6 H.V-7 H.V-8 H.V-9 H.V-10
part CH|ILFP |CH|IH|CH|IH|CH|IH|CH|IH|CH|IH|CH|ILH|CH|LH|CH|LH|CH| IH
2EE | 045 041 | 0.67 [ 042 | 0.60 | 033 | 0.40 0.60 | 0.29 | 0.68 0.79 | 025 047 | 027

T?:ciiase Ceiling | 2EC 030 | - |043|057]036|058]029]035| - [049]013|057| - |o068)026]| - - 038027 -
direct]gy hedh 3EEC | 048 045 | 068 | 044 [ 064 | 029 [ 036 0.60 | 0.33 | 065 0.76 | 0.34 056 | 035
on the [o%€room 2EE | 031 0.79 | 042 | 0.60 0.52 0.3
outside Floor | 26F o026 | - | - [os3]o44|osa]| - [o33] - | - Joor] - | - | - | - | -|-1]-1]-1-

3EEF | 0.29 087 | 050 | 0.62 042 0.16
2B | 041 030 | 057 [ 036 033 | 039 042 [ 018 045 | 0.79 | 030 036 | 028
Ceil 2EC | 030 043 | 056 | 0.41 025 | 033 045 | 0.19 030 | 0.69 | 028 054 | 025
Mo [o31| " [oas[oaso032] T [027]035|  [oar [ora| T [033]o06s|o20| T | T [o3afoxz]| T
3EIC | 0.61 038 | 057 | 043 032 | 0.34 052 | 022 048 | 082 | 037 056 | 027
bedroom
28 | 044 0.63 0.39
The oo 26 Joas | f o Toeof o f 0 b ] L L] L

Corner 2IF 0.17 0.61 0.14

bettwee? 3EIF | 042 0.66 0.33

e 26 | 030 027 0.15 038 026 072 079 [ 021 027 [ 027
internal Celi 2EC | 020 0.32 0.09 032 035 0.49 052 | 026 035 [ 023
wall e Joag| T foas| T foo2] T o3| T [o3s| T | T o3| T [ossfowa| T | T [orifow]| T

living 3EIC | 031 042 0.13 038 0.50 0.72 0.79 | 025 041 | 031
room 2B | 049 0.03
- 2EF | 022 0.10
O arF Joaa| | | oo | 0 L0
3EIF | 037 0.08
2RD | 055 0.44 042 0.76 0.67 | 026 0.25 0.36

Living | .. 2ReD | 0.52 0.46 0.40 0.85 0.65 | 027 0.29 037
room lr‘(‘)’(')‘]“f Ceiling | 3RDC | 052 | - [o4a2| - [o27] - [oso]| - [oas]| - | - [osa| - [om3 o3| - [o30]| - [o30] -
ceiling IR ] 036 0.26 0.17 0.56 0.28 | 0.15 0.10 0.21

IRC [ 0.14 0.16 0.11 017 0.05 038 0.09 | 0.08 0.01 0.15

1) C.H : Continuous Heating

2) LH : Intermittent Heating
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Table 9. TDRi According to the exposure of wooden members Aol W AS Ao Holzl Aulat gk 4 gtk

- T1— — .

Division| H.V-1 | HV-2 | HV-3 | HV4 | HV-6 | HV-8 | H.V-10 . = . -
— ool 24 7153 9 5ol & Wol HAE 719 waE 4
2EE 0.45 0.41 0.42 0.33 0.29 0.25 0.27 - - = - -
e o3 T om 1o Tom o [ om | o h2 AHgote A7t 7150l &2 WA ¢1 ¥HAE AlEste
3EEC 0.48 0'45 0'44 0.29 0.33 0.34 0'35 Apel Hel S GASEO] WO AL L RS

: ' ' ' : ' : z27] AA 9 A7 oA 4 £ B2 FAfjof] 22 ol |

Exposure | Exposure No No No Exposure No Exposure _

AE Algote 3H2 FIEA Hash 7102 peksnt
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