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A Study on the Evaluation of Thermal Transmittance Performance
of Aluminum Alloy Window Frame of Educational Facility
considering 2 Dimensional Steady-state Heat Transfer
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Abstract  This study focused to evaluate thermal transmittance(U-value) performance of sliding type of
aluminum alloy window frame(AAWF) with double glazing(DG) and glazing spacer and that without thermal
breaker in winter and summer season by two dimensional steady state heat transfer analysis. The AAWE was
installed to an existing educational facilities in Seosan area which is the southern region of the Korean
Peninsula. Analysis of 2D steady-state heat transfer was performed through the use of BISCO as calculation
and simulation program. U-value and temperature factors were calculated. The results are as followed. First, the
isotherm simulation shows that AAWF with double glazing have serious differences from recently proposed
window thermal performance standards such as Insulation Performance of Windows and Doors of Building
Energy Saving Design Standards and the results of calculation of thermal transmittance performance of AAWF
and DG are U=9.631 W/m’K, U=2.382 W/m’K respectively during winter and summer season. Second, the
results of analysis of heat transfer analysis, calculated by simulation, shows that 225% of heat is lost
comparing with thermal performance standards U=4.0 W/m’K of general double glazing among those standards
on AAWF without thermal breaker.
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[Fig. 1] Flow chart

175 kel mthC AE R Zapae)(0.1 zro.
Ao vjste] GAEgo] e =2 Holoh4,5]. &
TolA dEES 5 2
(Aluminum Alloy) %= 73 29} Zto] AHH= 1A
L2 o]FolFlaL, s} &etold EFQe o] HA|E
ek & ol HAASHTLA s Lol Bl %
o] HAL T/ 1.25, mn, 71.4 mox71.4 mn =AE <&
vl SRRl 2ol Az Egich sfojzme] y
= 9 3, 48} o] JuapdkArt A EA] o &
R PRz Hoiglh BEgele] ke srhie)
+AZF 7S+ AT SmrtonmtSmE LA E o] Lt
Al A 2010-1031% TAZES] oy x]-
& Az gole] o] o7 vEoA
e A5EY Au7lE Sl ug
A5E 919 GEFEE(2010
L QeH2,3]. o fHAelAl=
Zow peloh HEe xad B
7_(_}

o<

ol
o

|

[¢]

H
oo
iz
el

O:
T

[e)

[*]
T
il
)
N

|

M
N

HX

e g
Lo
ild
r

N,
ﬂﬁO rl

4 o 4
2
<l

B

1o

2 8
AT g
o
o

N
-

o M

o 1o ox
o
ol
)

~

a}
lo e wu
rd
Ol i
o

m)l'du.

i)
=)
2
o
X
)

lo mi} o
olo ;

E
ol

Eollie A 240 Wim' K o]SH(HHA] Y]
w/m* K, AZEE 3.40 Wim*-K)Z Al JQuH2].
SHE, "HEEQ ouAHeEAY =S F 9 £

o =

5o Bt 71zom 3 9 Ho| FRo w2t

ilid

In

o FFRE QuRE Yok glov], duxe
©

= 4 A A
SR 2 FE5A 5580 dHRES 557

NowE

oA

5285



A Eesl=RA) A2 A11S, 2011

o] 3715 FAo] wel U=3.6~4.0 Wm>-KO.&2 F733}
31 QleH2). E3E §19] V1R AuFEE A4k HgHE
A F A& FH GAGATES AL Q1AL o]
o FA QTR ALt HgoH= F5E(cavity)2] T
of w2 AAFH(m’ KWy FA4tL ek E5H 5 7|
Z2 Yo 7|ZEA | wE Aoy Wibdul o] g2k
ALES 93t AA Q7|23 AS5ESY £ AYess
7158 st k2l o7]e] ¥ AuHE AL
o] AlMEo] ehy, o]FAl, g, BEg2)0 ALY

o] Aol ERAULAY, HE 37139 AXY, &
ted 44 =499 dung
Fegel FEEel gt 2

8 AR Aol I el 224

R L DL
Aol olsh e
Al A

_——— ——— —_—

(38 21 By setold B &

& A%
[Fig. 2] Shape of Sliding Type Aluminum Alloy Window
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[Fig. 4] Detailed Properties of Window Section
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[Fig. 5] Section of Window & Elements List

5287



A Eetsl=RA) A2 A11S, 2011

Al=2o|d At

AEA | A2 dRulE e

5= o ALER FESto] A6t
o} 2219 AAEIE 2HoR HYEj4 ik gRu]
w O duet 535fee] duRE U-value 247}
U=9.631 W/m*-K, U=2.382 W/m*- K& AFZE|ic}. 13
o A 2G04 Aa} A2E gEnlE F Zy oo o2
H 9 Ao dFRES ey, 29 73 I7 38L&
oA2-1} ALH] Isothermo] 2J3F Gt BEE Ho
FaL Qi

I
4
=
] N
—
I
LT
'
=
LL

(2 6] o)k & Zalglah Hagele] o2,
AZ (k) %v-‘gj’;(lncremem 0.1 W/m)

[Fig. 6] Thermal Flows of Window during Summer &
Winter Season

AEE U-value 4IRS &5 o|A] %

gopA
WARATE HA B ke F4A B3Rl
=

(o)

N
]
2

1= oFe 34

| 9 U=4.19 W/m*-K&} H|@3} mj, ¢+=n)
o 285 HEgelo] G 7R mas)
ox, s ;;1 Zaole] dARSe (AEE
T

gl
[ez}
=2
=
=

for 1o
Zirla
iﬂtﬂr

o X X0 o

12

5288

7
ol

%uﬁ\ LN
HIRE

[O% 7] 4=l 3 zedat 55729 453 2D 4
A gef gt Isotherm /\]geﬂolﬁ A}

[Fig. 7] Isotherm of Aluminum Framed Window &
Double Glazing during Summer Season
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