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ABSTRACT KEYW ORD

Purpose: In order to promote the diffusion of high-efficiency windows, the Energy Standards and Labeling Program for ~ &2 O|HX|AHz2E&8S5MH =
Windows has been obligatorily from 2012. Windows that acquire the Energy Efficiency Rating are registered regularly igl :ﬁj” 2

during the implementation of the system from 2012, and the insulation and airtightness performance of each window b

types vary from 1 to 5 grades. The purpose of this study is to analyze the insulation and airtightness performance of  Energy Standards and Labeling Program
window types(based on the frame materials and opening) registered as Energy Efficiency Labeling Program during ~ for Windows

2012 ~2017 and to understand the energy performance of high efficiency windows. Method: A total of 4,071 kindsof ~ Frame Materials

data were obtained based on the products registered in the Energy Standards and Labeling Program for windows and the Opening Types

KOLAS test report, and the windows classified by the single / double glazing window, the frame materials, andthe ACCEPTANCE INFO

opening types were analyzed using a data visualization program(Tableau). Result: The number of 1st class windowsis ~ Received Aug 9, 2018

889, which is equivalent to about 20% of the Energy Efficiency Rating for window, and PVC frame and sliding opening ~ Final revision received Nov 29, 2018
type is the highest. The above results can significantly contribute to improve window performance and used to explore Accepted Dec 3, 2018
energy-related policies related to window.
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oo =Y ME N HHLAN ME ¥ HXAH2ESSME
= e r A4S Z3Ystint @ (Complex Types)’ 22§33 otH. 2™, Table 2.9t -2 4]0
2] AL, A g el BE, ANRA 5 4T AR A Y] 2 BRI
71%0] 2t AG7|BER olatnz, $4 17714 £32) KOLAS |
AR Ao A 45 ARE 225 5 ol 7|20 2 Hasier Table 2. Index of Frame Materials in Windows
= _ Classification Details
ojef A2 Ao w ML E FE R HolH AlZtet Ze I
I - ey e e Default Aluminum(AL), PVC, Steel, Stainless Steel(STS),
Tableau® §3) 450 oA 4H 5 85F B2 A3 molsi Types APV 6T
s glaslal .
TR EE SEsholnt Mixed are mixed with more than 1 Default Type
Types (ex. PVC+STS, PVC+AL, STS+AL+PVC)
xS AHlseEaOW= ™ =HaZ are applied to different types
2. o2 0" I:I xl -+ HI 225HE I‘" =T © L T Complex of the inside and outside of window sash
Types (ex. Inside: PVC, Outside: AL)

2.1, = A4
2.2. M4

A2 U LH BETEAE 5 A Z-8H KOLAS A|944
e BAg A, 5o TE|o] AL d2n|R(AL), FALA 239 A2 114 (Fixed), #147] (Double Sliding), P&
(PVC), 2H= (Steel), 2H| Q1A A”(STS), ZA(Wood) 2 A T ©](Single Sliding), oJ&°](Hung), BESHE (Tilt& Turn) 2.2 27
B 7hsstdrt. 22 271 ool Ade Bt o2 A48 45 = 7Fs stk TR 27 ol g A S BeE o2 A
% Ao O ol 4B A9 - AL T RUE TSRO0, 2 AFY AR N A5
£ 2o A AT o o5t e ARG Wefetedw o A2 HE AANE AL R Dol ek 2 24
A AFH 5712 A Z 17122 FAE 2 ou 2] AHE-e 52 N E FA AFH 57HA] = 72 FE Z3 AE
E2 7258 (Default Types) © 2 36t 1, 2717] o}/<] A 2 71253 (Default Types)’ —O—i T o@rﬁ]'(ﬁj'—, 2747] o]/ e] 7
A-g A 2 9] B9 ‘B (Mixed Types) 0.2, W - &= HAS ARge -9 B8 (Mixed Types)’ o=z - =%
ol 21z} th2 ma o] AL AFRTE o] A Z L U o|= Hatg of 2 th& MHTAE AR ©1F% AlES HelS 599
Table 1. Index of Opening Types in Windows
Classification Details
Default d <
Types
Hung Tilt& Turn
Fixed Double Sliding Single Sliding
> 4
| e |
Mixed
Types
0 Eilxegrd- ) Fixed_ ) Fixed+Hung Fixed Double Sliding
ouble Sliding +Single Sliding +Tilt& Turn +Hung
Complex
Types
Inside: Double Sliding Inside: Double Sliding Inside: Double Sliding
Outside: Fixed+Double Sliding Outside: Fixed+Single Sliding Outside: Fixed+Hung
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1% 17719 *1047140111 6354‘”2‘31 SAAAZ I A AT

KOLAS A]ommuﬂ*oﬂoq EEV|ELE SEHAF FE 2A
5}9.2 1 o] Table 4.9} Fig. 1.7 £t}
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U 20179 0] ThA] 2Z 2715191, 201582 = 8007 o)Ak
43 AEo] ouA v G5 FAHAECRA A=A
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Table 4. The Number of Windows Registered as Energy Standards
and Labeling Program

Year of Issue of Certified Test Report
2013 2014

2012 2015 2016 2017 Total

406 513 639

833 802 878 4,071

Grade 1 Grade 2

@ Grade 3 @ Grade 4 Grade 5
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The Number of Registered Windows

2012

2013 2014 2015 2016

Year of Issue of Certified Test Repots

2017

Fig. 1. Analysis on Grades 1~5 Windows Registered as Energy

Standards and Labeling Program

WHE S o oF 400 AR H ST EE E 9350 553 AF
2017971 AL or, 45F AR vFI AR A A9 o]

o]

20124 4658 |20 2 2017d7HA] & 889F0] A|AE Q0 D:1 ] & AlE 7F Aastd oy 201595 E 1 57t Aokl
=2 A =4,071F A=E2 oF 21.8%0] sfFstct. 255
Aol A the= 4.0 52 8%¢1l 313 E‘r S 31, mael AAe] e nA
AE-0] A% 201280] 85F0] A= Fem, 20179 7H] F 1,604 =
Fo] A E ik, B4t 4,071%F9] oF 39.4%7} 257 A&l 5 Table 3.2 Za| o Adof whet 24 tiid 4,071F2 ZZ ol
g5t 20149 R E = A7 AFEHAY A3 oy aH g E5H AH RS HAES ERT AR, @/l ol 9 o x4
A& o oF 40%7} 253 AR A2 2AF AT MESSEoR RSl Wl BA 2B V124
S AZEL 0017A7HA] & 1,208F0] AP E]Qom, o] A (Default Types)” 3,686%, ‘B34 (Mixed Types) 383%, ‘W<
oig el oF 29.7%01th. B 353 AlEo] A AFH FF o] = 5343 (Complex Types)' 2522 LR 907, ofuf Hol=
M EEFTEAE Foll A Aok HlE&2 9F45.8%(201249) 1A EPrRE B o]0l S AAI(PVO) Ze¢, €]
oF 21.0%(2017Q) & 2} ZHAa= 9. 4L 4R uwAL” ZdE AHSSHATh
455 AE] S 201299 67F0] A]ﬁlﬂfﬂgui 20179742 & =4 W 4071804 A PVO) 2 s AR 79
277%0l AdHo] 45 H AlEL R TEEHATE & 4 Atk Al A 0] 2301F 2 7P B, A thg o ae "Rl (AL) Z Y
@ ol 453 ABS A Heete A0 Uehtor 14 & ABT 0] 13T2B0E UYL
Table 3. Analysis on Windows Registered as Energy Standards and Labeling Program Based on Frame Materials
Single Window Double Window
Frame Material Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Total
1 2 3 4 5 1 2 3 4 5
PVC 67 127 513 175 91 563 564 190 11 2,301
Wood 2 2 4
DT‘*;%E;‘ STS I 5 1 7
Steel 1 1 2
AL 54 371 290 70 2 118 331 122 14 1,372
Total 121 501 811 246 93 681 895 313 25 0 3,686
PVC+AL 11 49 31 2 73 149 34 2 351
. Wood+PVC 1 1
Mixed STS+AL 1 2 1 4
ypes
STS+AL+PVC 1 1
AL+Wood 9 15 1 1 26
Total 11 59 50 4 0 74 149 34 2 0 383
Complex Types 2 2
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0] 47](Double  Sliding)”  59% 1@(F1xed)+13] 2ol (Single
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Table 5. Analysis on Windows Registered as Energy Standards and Labeling Program Based on Frame Materials and Opening Types
Opening Types

Default Types Mixed Types Total

. . ixed+ ixed+ . ixed+ ingle+ | Complex 0
Frame Materials Fixed Sslll?i%lleg IS)I(:(lilll:llg Hung ’I,r‘llllrtf: FSll)r(leg(}e f)l(;(:p(ile FI‘I_IXueIg; F'}‘)l(let(}& %glgl;)ele TYIE’CS
Sliding | Sliding Turn Sliding

PVC 53 1,789 23 13 74 122 94 133 2,301
Wood 2 1 1 4
[%eyf;‘g;‘ STS 3 4 7
Steel 1 1 2

AL 3 76 760 97 8 29 336 52 1 3 1,372

Total 3 134 2,549 121 21 104 464 146 1 136 3,686

PVC+AL 7 268 3 7 12 25 3 26 351
) Wood+PVC 1 1
1}’%2‘3 STS+AL 4 4
STS+AL+PVC 1 1

AL+Wood 1 11 1 2 4 7 26

Total 1 19 270 5 7 12 33 10 0 26 383
Complex Types 2 2
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Table 6. Analysis on Windows Registered as Energy Standards and Labeling Program Based on

Opening Types

Single Window Double Window
Opening Types Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Total
1 2 3 4 5 1 2 3 4 5
Fixed 1 3 4
Single Sliding 18 46 56 9 8 8 7 1 153
DTeyfI’;g;‘ Double Sliding 14 156 464 185 82 626 936 330 26 2,819
Hung 12 71 31 10 1 1 126
Tilt&Turn 7 7
Total 45 283 551 204 82 635 944 338 27 0 3,109
Fixed + Single Sliding 3 10 7 2 1 2 3 28
Fixed + Double Sliding 8 29 16 6 27 27 5 118
Mixed Fixed + Hung 43 217 | 208 18 4 1 1 497
ypes
Fixed + Tilt&Turn 36 42 66 10 1 1 156
Single + Double Sliding 1 1
Total 87 277 310 46 11 31 32 6 0 0 800
Complex Types 91 68 3 162
g (Fixed)+o2 0] (Hung)’, "m|A]7](Double Shdmg) AL 255 AF B U EE o538 041F) 019 0H, 15 A
o A CPVO), ‘EFuEAL), A CPVO)+LEFrlE (PVC) =& o]HA] H|A]7](Double)’ 7HHA11 Al 0] 467F
(AL, ‘O*Eulﬁ(ALHEZH(\Wood)’ =Y AEE HT R4 AL ZHYolHA m]A7](Double) AL A%
HB&5H =X A%= Table 7.9F Zo] Aelstaion, ZF &4 o] 310%, WFAPVO+EFuw(AL) T HolHA w47
gdad g7 “a‘*é%% ig. 1.3} Fig. 2.9} Zo] =A3}st3tt. (Double Sliding)’ 7H=|E4]91 AlEo] 129F 02 BF =t
B4 A}, gi7E ‘] 47](Double Sliding)” =41 o] s3} ES 25 AFTNA LR uEAL) ZE oA g+
L Q02 wotEr], FUF A4 aLSToldeE Ty ol (Fixed Hung) A4S AU o] /14 Bol B4
A gl A EA o whet gl 2 71 A E o] thFstAl st =6l oldf 718 5ol - 0 m’/hrm?el| 5t
155 AES D623 Hrt o]T4(627F) AlFol Waka, 1 35a AFTolME 2683 w52 dEAsoIAT 718452 3
T FFAPVC) Z Yol w47 (Double Sliding)” 7= 8 e UEct HF 35 AELer SRE At
A2 AFgohe oS AlE 47t oF 67.8% 5 AA|stH. AU 4~55F AEFTAA L oo Z2 AlFE] 47 o
] o]z Al A9 277]0] AR AES0|%le

Table 7. Analysis on Registered Windows Based on Frame Materials,
Opening Types and Grades

Single Window | Double Window
Opening Types
Grade Flan'le Fixed+ Dguple Fixed+ Dguple
Materials Hung Sliding Hung Sliding
PVC 18 10 467
1 PVC+AL 3 4 53
AL 27 1 105
AL+Wood 1
Total 48 14 1 626
PVC 28 47 2 497
2 PVC+AL 19 21 129
AL 168 88 3 310
Total 215 156 5 936
PVC 64 356 184
3 PVC+AL 3 24 33
AL 131 83 113
AL+Wood 4
Total 202 463 0 330
PVC 8 137 11
4 PVC+AL 2 2
AL 9 46 13
Total 17 185 0 26
PVC 4 80
> AL 2
Total 4 82 0 0
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Fig. 2. The Airtightness and Thermal Transmittance of Registered Windows Based on Frame Materials, Opening Types and Grades 1~3
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