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ABSTRACT KEYW ORD
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Purpose: Quantitative performance evaluations were carried out to analyse the field applicability of a 2|03195|0ng9°2 Al=d

slim type double skin window system. The official test report according to KS F 2278 has been used in

== R EFLEA =

practice to check the thermal performance of windows. The problem is that this official test takes
considerable time and expense. Therefore, evaluation methods using simulations need to be researched for ~ Double Skin Window System

field applications. Method: First, an official test of SDSW according to KS F 2278 carried out for
identifying the thermal performance. Second, THERM/WINDOW 7.4 are used for the U-value calculations

ISO 15099
Energy Saving Design Standards of
Building

to compare with the official test values. Third, Energy Saving Design Standards of Buildings analyzed
to identify the field applicability of SDSW. Result: The U-Value calculated by KS F 2278 was 0.861W/

m-K which shows a slight difference of 1.5% with 0.874W/m"K calculated by ISO 15099 simulations.

ACCEPTANCE INFO

Therefore, the simulation method applied in this study need to be further studied as an alternative to the  Received Aug 13, 2018

quantitative analysis of the slim type double skin window system’s thermal performance.
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(1) 252mm &9
A5k

(2) NFRC(National Fenestration Rating Council Incorporated)2]
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Btype (In) : SCR+12A+SLE
Atype (Out) : 6LE+16AR+6LE
Fig. 1. Test specimen for U-Value test
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A. warm chamber 1. standard calibrator
B. hot box 2. temperature measuring instrument

C. cold chamber
D. cold air discharge

3. power meter for heater

4. power meter for air circulation fan
E. heater 5. power controller

F. baffle plate

G. air circulation fan

6. power stabilizer

H. test specimen
I. test specimen frame
J. partition wall

Fig. 2. U-Value measurement apparatus [8]

Fig. 2.9] warm chamber, hot box W¢] F7|X= 27 20+
1C, cold chambertj 9] 37125 0+ 1C= Sith,

AUFEAES T A=) =W Fig. 1.3} Zon] §2]9]
4 2 AE9 A2 off Table 1.7} 2.

Table 1. Test data according to KS F 2278

Part Specification
Frame Aluminium, PVC
Spacer Aluminium
(In) SCR+12A+SLE
Glass*
(Out) 6LE+16AR+6LE
) (In) Sliding
System opening

(Out) Projection

* CR: Clear glass, LE : Low-E coating, A : Air, AR : Argon gas

(b) warm chamber part
Fig. 3. U-value test according to KS F 2278

(a)cold chamber part
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U, : total thermal transmittance of the window(W/m*K)

: the projected vision area(m)

U, : the thermal transmittance of the vision area(W/m*K)
A ¢ ¢ the projected frame areaf| m)
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Uy : the thermal transmittance of the frame area(W/m*K)

ly - the length of vision area perimeter(m)

W :the linear thermal transmittance that accounts for the
interaction between frame and glazing or the interaction
between frame and opaque panel(W/m'K)

A, : the projected window area(m)
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Window : Qutdloor Giazing 1-4

Fig. 4. composition of frame parts of windows
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Table 2. Thermal properties of materials

Name CO({,lVd/uncluSty Emissivity
Aluminum 160 0.9
Steel 50 0.8
Silicon 0.35 0.9
Spacer 0.16 0.9
EPDM Thermal Gasket 0.25 0.9
Polyamide Thermal Break 0.25 0.9
Mohair 0.14 0.9
PS heat insulator 0.05 0.9

Blind * Material: 30101 Slat Metal A
e Effective Openness Fraction: 0.05
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Table 3. Tolerance of the difference between simulation value
and physical experiment value

U-value of physical experiment

Tolerance of the difference

less than 1.4W/m*K

less than + 0.14W/m*K

more than 1.4W/m*K

less than +10%

(a) Horizontal Section of SDSW

(b) Head Right

(d) Horizontal MR Right 1

(c) Sill Right

(e) Horizontal MR Right 2

Fig. 5. Therm Modeling Images
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Table 4. Five different composition of glazing system

q Glazing system of Outer | Glazing system of Inner
g s LD ‘Windows ‘Windows
ALT1 SCL+14A+5CL SCL+12A+5CL
ALT2 SCL+14A+5LE SCL+12A+5CL
ALT3 SLE+14A+5LE SCL+12A+5CL
ALT4 SCL+14A+5LE SCL+12A+5LE
ALTS 6LE+16AR+6LE 5CL+12A+5LE

* CR: Clear glass , LE : Low-E coating , A: Air, AR : Argon gas
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Table 5. Cases for simulations Table 6. Simulation results

i U-Value

Blind and Slat angle G'“’“‘(grfbyls:)em D N

Case 1 ALT 1 ALT1 Case 1 1.463

Case 2 ALT 2 ALT2 Case 2 1.148

1 Case 3 No Blind ALT3 No Blind ALT3 Case 3 1.124
Case 4 ALT 4 ALT4 Case 4 0.999

Case 5 ALT 5 ALT5 Case 5 0.977

Case 6 ALT 1 ALTI Case 6 1.381

Case 7 ALT 2 ALT2 Case 7 1.096

2 Case 8 ALT 3 Slat:0° ALT3 Case 8 1.074
Case 9 Slat 0° ALT 4 ALT4 Case 9 0.966

Casel0 ALT 5 ALT5 Case 10 0.938
Casell ALT 1 ALT1 Case 11 1.346
Casel2 // ALT 2 ALT2 Case 12 1.074

3 | Casel3 /1 ALT3 Slat:45° ALT3 Case 13 1.053
Casel4 Sla’; 450 ALT 4 ALT4 Case 14 0.949
Casel5s ALTS ALTS Case 15 0.926
Casel6 ALT 1 ALTI1 Case 16 1.243
Casel7 ALT 2 ALT2 Case 17 1.006

4 Casel8 ALT 3 Slat:90° ALT3 Case 18 0.987
Casel9 Slat 90° ALT 4 ALT4 Case 19 0.943
Case20 ALTS ALTS Case 20 0.874
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