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Abstract The purpose of this study is to analyze the correlation between the ‘Fenestration Energy Consumption Efficiency

Rating System’ (hereafter referred to as FECERS) and building energy consumption. ‘EnergyPlus’ was used for the calculation

of energy consumption in apartments and office buildings, according to FECERS’s rating and SHGC. The result indicates
that the FECERS has high correlation with apartments, but has low correlation with office buildings. Also, it indicates that
office buildings have a large impact from SHGC, which is not reflected in the FECERS. Consequently, the FECERS needs
to be improved, by adding optical properties to assessment items. Additional study is required to establish the fenestration

rating system, which, on the basis of this work, has high relevance to building energy consumption.
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AL © Air Leakage(7]'27d) [m¥m? - h]
BFRC  : British Fenestration Rating Council
CR . Condensation Resistance(Zd =4 })

EWERS : European Window Energy Rating Scheme
NFRC @ National Fenestration Rating Council

SHGC : Solar Heat Gain Coefficient(ZAFE F 5 A5
U-value : SIFE [Wm? - K]

VLT . Visible Light Transmittance(”}A] 34 5F3}-£&)
WERS : Window Energy Rating Scheme

WWR  : Window to Wall Ratio(®3™ % H])
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°2 ®7$} Table 2+ 771H FE AJ% H7 Zﬂ
20123 79 5E AdE HAS YA &H &8 F A H7) 71507 A}8H = FEES v w3k Aol
EAAE 59 dRRE U UYL NFeR B
we Foste] Fa gl FAFo A, AH|AE
5o ot A% HrF 2@ AE TS folsH s Table 2 Items marked with fenestration performance
2 3 Aoty Fa S3Ae FH A FEs= KS assessment label
F3um ardel met Zallst fe)7k Ag 271 U- AL SHGC VLT CR Ratin
A W 1w ol WA FAERR Hh A9 value ¢
Korea O O - - - 1~5
Table 1 Assessment criteria of fenestration energy ]5\1;;];268 @) @) @) - A~G
consumption efficiency rating system ( )
England
. U-value AL @) O - - A~G
Rating (W/m? - K) (Grade) (BFRC)
USA
1 < 1.0 1 -
(NFRC) (@) @) @] @] (@)
2 < 14 <1 Canad
anada
@) @] O - -
4 < 28 - :
Australia o o o C1~10
5 < 34 - (WERS)
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o} 2E5Fue 18458 A% 37 A2V A= FS cuAe sal we dE YA An 24
9 A 3 A8WA 50 w84 o) AFEES B S A WY 7 wde] s} 5 S WA
7b mElR AR o, QAL E ALY V) EE AlEH OIS AR om, 24 Caser= Table 59} 2
B3 WA et A AR zal A70=2 Fx3) o 3o dAFEY VU HE 53A 4 5
6] 35 mx35 m AW V229 By ndw A4 w7 e Aesidloy, s saAelA A3
HA e 4~5579 VUL 25 HoE THAES]
. s th A FE sHAe] BrFEA] A €] ¥l SHGCO
Table 3 Specifications of building o)k JBke nwaly] o8] TEEE W AmAu 30
Type __ Avartment - . ~40%2] §I-A1Ael tiste] SHGCE 0.42, 0.56, 0.70
Hm s o2 WA F7F A4S AAEHSITH
Floor Area(m’) 59.7 84.8 1,225.0
Gross Wall Area(m) 934 1106 4200 Table 5 Simulation cases
WWR(%) %66 215 20~40 Case Ao Rating SHGC
WWR  Grade U-value AL
Floor Height(m) 2.6 2.6 3.0 F59 R1 S56 1 1.0 1
Ceiling Height(m) 2.3 2.3 24 F59 R2 S56 2 1.4 1 0.56
U-value of Ext. WallW/mK) 0398 0398 0429 F59 R3 856 59 m' 3 21 2 (042
F59 R4 S56 4 2.8 2 0.70)
U-value of Int. Wall(W/mK) 1329 1329  0.880 F59 R5 S56 5 34 5
F84 R1 S56 1 1.0 1
Table 4 Modelling of simulation F84 R2 S56 2 1.4 1 0.56
Tope Area/ Modelling F84 R3 S56 84 m' 3 2.1 2 (042~
WWR F84 R4 S56 4 2.8 2 0.70)
F84 R5 S56 5 3.4 2
59 1 W20 R1 S56 1 1.0 1
W20 R2 S56 2 1.4 1
Apartment W20 R3 S56  20% 3 2.1 2 0.56
W20 R4 S56 4 2.8 2
84 m W20 R5 S56 5 3.4 2
W30 R1 S56 1 1.0 1
W30 R2 S56 2 14 1 0.56
W30 R3 S56  30% 3 2.1 2 (042~
20% W30 R4 S56 4 2.8 2 0.70)
W30 R5 S56 5 3.4 2
W40 R1 S56 1 1.0 1
Office 0% W40 R2 S56 2 14 1 0.56
W40 R3 S56  40% 3 2.1 2 (042~
W40 R4 S56 4 2.8 2 0.70)
W40 R5 S56 5 3.4 2
40% : F : Floor Area, R : Rating Grade, S : SHGC, W : WWR.
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' () is the value which the impact of SHGC has been
analyzed.
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Window AL Infil.
A mdo] AR A sl nid yETd =Wl Type Arezta Grade 3Ra;e Ra}lte ACH
el Az 02 A Om, HVAC A28 A (@) (m/m -b) (mAh
a5l #E el o gale A wiAlely] 914 9w 244 ———— 22001 AT
o]# el % Al El(Ideal Load Air System) . 2 4174 Apt. ; 5 S 0198
3F3t}. ‘IdealLoadAirSystem’> =4 8. 7+% ¥ - 84 m' 3042 > 252 7727 0.396
W RSk ek 8580 TP & AlEle] oF A g , 1 127 106.68 0.036
=, ARE F5 371 SFET+ 7T A" 20% - 84.00 254 21336 0.073
9] Zpol| oAt Hal ArkS gl FEe] B Office 30% 126,00 —) 127 160.02 0.054
‘WindowMaterial : SimpleGlazingSystem’& ©]-8-3l] ¢ = 2 2.54  320.04 0.109
A9t o] 4 AAE Fuo] AL 5 HE F 40%  168.00 — 127 21336 007
= A% Atk ek @ o, 2% W J1E 2239 467 O
7 71& mwdl AAEE ZE AA 9] U-value, SHGC,
VLT #tuto 2 2359 9458 AN 4 S 483} 4. AlEefold 4 A1}
A Agd = 9o
o A8 HA 2 - FEE oUA] depa 7] 4.1 35 30l wE x| ALSH
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mentals(2009)¢] 7]1%S Fzatglk!” ganE 9 7 411 BE54
FErEe] Wb ¢ 27Ee Ay A7 Vs 2w TEFE] 5 T W] WE A @bl
a3l om, 97| %=]1%2 ASHRAE Standard 62.1(2007) 9 2 oy« AbLeke] wlEl BAL ola oA 7|&=E
9] 7)%% olga Ak Agold 21 4 ¢ A 2712 A83te] A B S At A E
A Table 67} 2. dloldl w4 Ake Fig 13} gon], 35 S0l v
Foo] 7199 KS F 2292 Foo] 7194 AR ol o sl b 5, 350 ol sl w
Wre] 71" SEAE o8ty Artsiint e gh Wb o %)= 7 asta Wb o U R Z7bels A
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E1828-11% F23) 4 Pazz 7Hg3k3o.m, " Table 73} of whet F ouA ALERE W cUH 9] o]
ol FHAI 7Aoo mtE 7S ALt = g HlE) Wl o U x| o] ZEe] A Zrbsenh =2 gt
ZIIHACH) R @il N Eejol gl AHANUT. AN o) 5 oy AgF S7Fo] AHTAE Wkor}
Aol s flEl BA o3t HUe gle BeR 15204 HaZhe sS3o)A Auzhe Uel= 4
7hgstal Fze] A7Ivks A Ee AAsqlth Ao BE Ao fA o] A5 =2 72y o
A&kl th
Table 6 Simulation conditions 7y 37 2 oy o] AL 1.74~232%(1%5F
—2%7), 13.96~14.19%2%F —3%57), 3.14~3.40%

Item Apartment Office

Heating : 20C, RH 50%

Set point Cooling : 26C, RH 50%

. . Weekday :
00 : 00~08 : 00
> 100% . N .
Schedule 18 :00~24: 00 '00% 08:00~18: 00

08:00~18:00 30%  Weekend : Off

Metabolic 117 W/person 130 W/person
Light 54 Wm' 12 Wm’
Equipment 7.0 Wim'’ 10.8 W/m’
Occupant 3 person/unit 0.11 pcrson/m2
Outdoor Air 0.7 ACH 28.88 CMH/person
HVAC Ideal Loads Air System
Weather Data Incheon, Korea(.epw)
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Annual Energy Consumption (GJ)
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Fig. 1 Energy consumption of apt. by rating.

341



2]
ZS

284, 4F3), 0|85, AAE, A

ol

H Cooling M Heating

250

200

150 -

100 -

wu
o
1

Annual Energy Consumption (GJ)

GBsT —457), 2.03~-240%@45 o
Efgtom, W&ol 2%
H”rt— ST 7184 ghol 25 F T 35T Alololl At

AE7] W] Ao AlRE Sl mE F oy
1 Hoj - A*%H kel &= 59 mt At 7 9- 20.30%,
84 m' Althel - 2046%= LIEFRLTE

—s55$)ow 1}
v 35T AtelddlA 7 &

412 HFAIH
QEA LA 3T S
MBHE L5 e e
ol e sasgon, 14

2 oA Agee)

uw}
Pl ] o) 4] A B

U} Fig. 291 &t}

HM

[¢)

2E BuA LR i Aol dell( s
el mek B U gasha g U
SO AR mSAT 3w 9 & A4
ol 557t FUEL FEFEN BAA 2577 3
S5 AtelolA A om, At £e5s W
3

—

bt
uel gom AAHE F AquA A
oA ANFES, 45 FNA Hagke 1w

@@mmﬁim
>~
=
ziiz

o -
1n
EU

L S 498 Gl 25 Bae At
AR, EF Aol - Aighe] Aolw FHu)

—_

67~4.01%° B33 o S5 e F oy

s} GA] Wl FA YERRT o] 22 F3 S

& oA AR A Rl 22 gk 2pol
Walo] w2 Wl o2 9] Aol Wi o

Z7vekol mlal AA Rk 1 xpolzt wig- A7)
Abz T}

B ool s ez o oo
OIH—EEHUFU
ol A R

lo 1o

Mo X

413 &= s81 4= 01I L X[ ZH[of AbzkgtA|

o,
ofo
ol
ol
2
ox
&2
Mo 2
>
o
>,
L
o
32
:L
iy
iy

= (;Q'E o
E?]*AQWAP“%+% 12

Table 83} #t}.

Table 8 Correlation analysis of rating

Type Cooling  Heating Sum
IS -0.611 0.829 0.938

59 m —
sig. 0.016 0.000 0.000

Apartment

IS -0.557 0.807 0.938

84 m' —
sig. 0.031 0.000 0.000
IS -0.633 0.906 -0.164

20% -
sig. 0.011 0.000 0.560
IS -0.633 0.917 -0.109

Office 30% -
sig. 0.011 0.000 0.699
IS -0.627 0.919 -0.185

40% -
sig. 0.012 0.000 0.510

rs : Spearman’s Rank Correlation Coefficient.
sig. : Significance Level.
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Table 9 Energy consumption by SHGC

Case Cooling(GJ) Heating(GJ) Sum(GJ)
F59 R1 S42 6.71 5.90 12.61
F59 RI1 S56 8.87 4.09 12.96
F59 R1 S70 11.47 2.61 14.08
F59 R2 S42 6.13 6.97 13.10
F59 R2 S56 8.04 5.15 13.19
F59 R2 S70 10.82 3.48 14.30
F59 R3 S42 5.23 10.42 15.65
F59 R3 S56 6.70 8.63 15.33
F59 R3 S70 8.80 6.79 15.59
F59 R4 S42 4.85 11.42 16.27
F59 R4 S56 6.18 9.69 15.87
F59 R4 S70 8.03 7.93 15.96
F59 R5 S42 4.62 12.06 16.68
F59 RS S56 5.87 10.39 16.26
F59 RS S70 7.56 8.67 16.23
F84 R1 S42 8.04 8.64 16.68
F84 R1 S56 10.48 6.35 16.83
F84 R1 S70 13.57 4.25 17.82
F84 R2 S42 7.42 9.88 17.30
F84 R2 S56 9.58 7.65 17.23
F84 R2 S70 12.70 5.48 18.18
F84 R3 S42 6.43 14.13 20.56
F84 R3 S56 8.11 11.97 20.08
F84 R3 S70 10.48 9.71 20.19
F84 R4 S42 6.02 15.25 21.27
F84 R4 S56 7.55 13.18 20.73
F84 R4 S70 9.64 11.04 20.68
F84 R5 S42 5.78 15.94 21.72
F84 R5 S56 7.21 13.95 21.16
F84 RS S70 9.15 11.90 21.05
W30 R1 S42 167.56 16.45 184.01
W30 R1 S56 188.02 11.81 199.83
W30 R1 S70 214.77 7.61 222.38
W30 R2 S42 160.42 21.62 182.04
W30 R2 S56 180.00 16.52 196.52
W30 R2 S70 205.39 11.48 216.87
W30 R3 S42 147.33 36.12 183.45
W30 R3 S56 164.13 30.38 194.51
W30 R3 S70 186.84 24.23 211.07
W30 R4 S42 140.78 43.55 184.33
W30 R4 S56 156.64 37.51 194.15
W30 R4 S70 178.07 30.96 209.03
W30 R5 S42 136.39 49.22 185.61
W30 R5 S56 151.69 42.89 194.58
W30 RS S70 172.22 36.16 208.38
W40 R1 S42 176.60 17.32 193.92
W40 R1 S56 203.78 11.70 215.48
W40 R1 S70 239.53 7.17 246.70
W40 R2 S42 167.09 23.98 191.07
W40 R2 S56 192.80 17.71 210.51
W40 R2 S70 226.30 11.83 238.13
W40 R3 S42 150.37 42.67 193.04
W40 R3 S56 171.96 35.32 207.28
W40 R3 S70 201.20 27.79 228.99
W40 R4 S42 142.43 52.12 194.55
W40 R4 S56 162.56 44.28 206.84
W40 R4 S70 189.82 36.14 225.96
W40 R5 S42 137.19 59.30 196.49
W40 R5 S56 156.46 51.14 207.60
W40 R5 S70 182.46 42.61 225.07
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