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The Evaluation of Thermal Performance of Double Vent Window System
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ABSTRACT: Window system is an essential component for ventilation, lighting, and

thermal environment in buildings. However,

window system has the lowest insulation

performance and may cause high energy consumptions, if it is not properly designed. Thus,

performance of window systems play an important role in built environment. This study

proposes a new window systems for balcony, which has double vents and analyses the

thermal performance using an intergrated simulation method with Therm 6.1 and Widow 6.1.

The result shows higher U-factor than conventional window systems. It is expected that the

double vent window system can increase thermal performance and save energy in apartment

houses.
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Table 2 Glass Properties

Thick Rsol Rsol

Tsol Tvi
ness 50 front back Vi
Single
5mm 0.771  0.070 0.070 0.884
Clear
L —
OWC Smm 0383 0286 0449 0792
Clear
Rvis . Rvis C(,)n.d ut .
Tir ity Emis
front back
w/m-k
Single
0.080 0 0.080 1 0.840
Clear
Low=e 060 0 0047 1 0.840
Clear

Material Conductivity (W/m-k) Table 4 Environmental condition
Aluminum 160 >
Gasket 0.34 Temperature  film (W/m"-k)
Polyamide 0.25 Interior 20C 9.43
Silicone 0.34 Exterior 0cC 13.15
Table 3 Gas properties
Conductivity Viscosity Cp Density
Name Type Prandtl
P (W/m-k) (kg/m-s) (J/kg k) (kg/m®)
Air pure 0.0241 0.000017 1006.10 1.2922 0.7197
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Fig. 1 Frame profile in case

3.1 Case 12| ct¥ M= "I}

Case 19 Frame @42 Tilt & Turn Typel
Tilt & Turn Type Glazingg =4 1 9
7t H-919 Frame®] Wl-95F AAx7] 79

Aol 7] W&o Section'® U-Factorzte]l 7
Adgsty, AlE#olHE 3 Frame Section
U-FactorztS Fig. 2014 yetia ik 3
U-Factorgte 257 W/m*kgon, =i
Fig. 33 2t}

Case 1914 A1&¥ Glazing® 742 6Low-e

+ 12Air + 6CL + 56.2Air + 6CL°]al Low-e]

82 Low-e &9 294 wol| AASS T

olw o] Glazing® U-Factordae 120 W/m*-k=

Yelyken Window 6.1 £3F Case 19 #%

o] AA A<l U-Factorgte 1.73 W/m’-kz e}

ST}

I = VA o= A [

Head
2.478 Wim2-k

Left Jamb P Right Jamb
2,669 Wim2-k

- l - 2.664 Wim2-k

Sl
2.496 Wim2-k

Fig. 2 U-Factor in case 1 sections

Rightjamb

Case 29| Frame 842 Fixed Typel & #9]
MEA7y E7Fs s Typeelth. ol# gk Fixed Type
3+ Case 19 Tilt & Turn Type¥ st H
45 o] System s 2 FA4E 4§ 9o vy
el wep Abgo] F7bE L Qo Tilt & Turn
Type¥ 37} AE Glazings S84 9= 2
F918 Frame® W-9F AAxz 74 WA
o] #7] w&o Section® U-Factorgkel A< ¥
A3l Case 29 U-Factorgte Ha 227
W/m’-k& vEbTh Case 29 Frame Section™
U-Factor#t# 7z} Section® 2= HEE Fig. 4%}
Fig. 504 Yeba ok

Case 2914 At&¥ Glazing® 742 5SLow-e

| Head
| 2,105 Wim2-k

Left Jamb

2.258 Wim2-k Right Jamb

2.258 Wim2-k

sill
2.106 Wim2-k

Fig. 4 U-Factor in case 2 sections

- 559 -



Leftiamb Rightjamb

Fig. 5 Temperature distribution in Case 2,
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