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A Experiment Study on Performance Evaluation
of Solar Heat Gain Coefficient in Glazing with Shading Devices
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Abstract : The determination of the solar and thermal performance of fenestration is required for the evaluation of
fenestration energy performance, estimating building load. Presently, there exist several methods for determining the
thermal transmission(U-value) and solar heat gain coefficient(SHGC) of fenestration system. These method are commonly
grouped under calculation or experimental methods. While U-value testing and calculation methods have been long
established, SHGC has been evaluated only by the method of calculation under the lack of any established testing method.
However, it is difficult to assess the exact SHGC for various types of fenestration with sun—shading or other solar control
systems. The purpose of this study was to evaluate the effect of interior venetian blind and roll screen on the SHGC
of glazing system. SHGC has been evaluated by the KS L 9107 test method and exiting calculation method for precise
comparison of the energy performances of various shading devices. In this research, the test sample consists of three
different types of double glazing unit with venetian blind and roll screen. Slat angles of venetian blind were changed to
-45°, 0°, and -45". For the roll screen, measurements were taken with the roll screen in the closed position. In results,
the venetian blind reduced SHGC by 21.2728.4% at 45°, when compared to the double glazing unit. The roll screen reduced
SHGC by 34.4741.7% at closed. The differences between the measured and calculated SHGC were found to range between
0.001(0.2%6) and 0.047(11.1%) for all test cases. For the cases of venetian blind -45°, 0°and 45°, the deviation ratio were
3.679.8%, 1.172.6%, 4.2711.1%, respectively. For the case of roll screen, the deviation ratio were 4.175.7%.

Key Words : Bl # 55 (Solar Heat Gain Coefficient, SHGC), € #F5 (U-value), #lulA] ¢+ E-82 = (Venetian
blind), E2=Z A (Roll screen), Yo %] (Cooling energy)
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Table. 1 Test conditions of KS L 9107
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Fig. 1 Schematic Construction for SHGC measurement apparatus
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Fig. 3 Principle of KS 9107 test method and view of the metering box
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Table. 4 SHGC results of shading devices

3CL+12Air+3CL 3Low-e+12Air+3CL 6Low-e+12Argon+6CL
Element Case | Case | Case | Case | Case | Case | Case | Case | Case | Case | Case | Case
2 3 4 5 7 8 9 10 12 13 14 15
Asp[m | 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
I s [(W/m] 501.2 500.9 5014 501.3 501.5 501.1 500.6 502.1 501.5 501.5 501.1 502.1
@solar[W] 11277 | 11270 | 11282 | 11279 | 11284 | 11275 | 11264 | 1129.7 | 11284 | 11284 | 11275 | 1129.7
) gain W] 703.2 874.4 639.2 527.1 559.6 658.7 481.2 396.4 435.2 476.7 378.3 315.0
QSC[W] 801.4 962.2 7475 646.4 676.1 760.8 601.4 532.7 559.1 590.9 513.1 470.9
st[W] 10.3 10.3 10.3 10.3 10.3 10.3 10.2 10.3 10.3 10.3 10.3 10.3
) 1 WI 48.9 376 60.1 72.8 74.5 58.3 79.6 98.4 85.9 771 99.2 1175
@F[W] 10.3 10.3 9.1 10.2 125 13.4 12.4 11.8 125 11.5 11.2 11.8
@SP[W] 287 28.7 28.8 26.0 19.2 20.1 18.0 15.8 152 15.3 14.1 16.3
UvN[W/m K] 2.55 2.55 2.51 2.51 1.71 1.71 1.63 141 1.35 1.31 1.31 1.29
0 nelCl 30.5 30.5 30.3 304 30.2 30.1 30.3 304 30.1 30.1 30.0 304
0 nilCl 255 255 252 258 252 249 251 254 251 249 252 24.8
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Table. 5 SHGC reduction ratio according to shading

devices
Category Casel Case6 Casell
DGU 0.792 0.591 0.425
VB -45° | 0.624(21.2%) |0.496(16.1%) | 0.386(9.3%)
VB 0’ 0.776(2.0%) | 0.584(1.2%) | 0.422(0.7%)
VB 45° | 0.567(28.4%) |0.427(27.7%) | 0.335(21.1%)
Roll screen | 0.461(41.8%) |0.351(40.7%) | 0.279(34.4%)

— 07
0

DGU VL-45° VLO® vLas® RS(Closed)
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Fig. 7 SHGC results according to shading devices
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Fig. 8 Comparison of measurement and calculation
results in glazing with shading devices
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Table. 6 Comparison of measurement and
calculation results glazing with shading devices

Category |Experiment |Simulation| Difference
g)ac?% 0.792 0.793 (8200901)
(Vgas_e z215°> 0.624 0583 <g'2§/§>
(\%SZ%“) 0.567 0.543 (91:%%/21)
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(Vgas_e Zx5°> 0.496 0.473 <(§I%%/§>
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g/aﬁ,e(l)g’) 0.422 0.411 (gg%
<%S21§> 0.335 0.302 <8~_g§/§)
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