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The Development of the Simple SHGC Calculation Method
in Case of a Exterior Venetian Blind Using the Simulation
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Abstract : When it comes to these buildings for business use, cooling load during summertime was reported to have
great importance which, as a result, impressively increased interest in Solar Heat Gain Coefficient (SHGC). Such SHGC
is considered to be lowered with the help of colors and functions of glass itself, internal shading devices, insulation films
and others but basically, these external shading devices for initial blocking that would not allow solar heat to come in
from outside the buildings are determined to be most effective. Of many different external shading devices, this thesis
conducted an analysis on Exterior Venetian Blind. As for vertical shading devices, previous researches already calculated

SHGC conveniently using concepts of sky—opening ratios. However in terms of the Venetian Blind, such correlation is

not possibly applied. In light of that, in order to extract a valid correlation, this study first introduced a concept called

shape factor, which would use the breadth and a space of a shade, before carrying out the analysis. As a consequence,
the concept helped this study to find a very similar correlation. Results of the analysis are summarized as follows.

(D Regarding SHGC depending on the surface reflectance of a shade, an average of 2% error is observed and yet,
the figure can always be ignored when it comes to a simple calculation.

@ As for SHGC of each bearing, this study noticed deviations of 4% or less and in the end, it is confirmed that
extraction can be achieved with no more than one correlation formula.

@ When only the shape factor and nothing else is used for finding a correlation formula, the formula with a
deviation of approximately 5% or less is what one would expect.

@ Since the study observed slight differences in bearings depending on ranges of the shape factors, it needed
to extract a weighted value of each bearing, and learned that the smaller the shape factor, the wider the range
of a weighted value.

The study now suggests that a follow—up research to extract a simple calculation formula by dealing with all
these various inclined angles of shade, solar radiation conditions of each region (the ratio of diffuse radiation to
direct radiation and others) as well as seasonal features should be carried out.

Key Words : Bl %€ 3 58 (Solar heat gain coefficient), A| & #l ©] 4 (Simulation), &/3 5=(Shape Factor), 71E A
(Building Energy), ¥AFZ% (Condition of solar radiations)
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Tabel 1. International Standard related to the
Fenestration

Theory Experiment

g-value
(SHGC)

None

g-value
(SHGC)

15010292 | ISO9050

U-value U-value

Glazing None

Fenestration 1SO15099 1SO12567| None
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Tabel 2. Analysis Conditions of Venetian Blind
] Distance Tabel 3. 3mm Clear Glass compared to SHGC Ratio
Surface Blind Distance between according to Analysis Conditions of Blind
Reflacta |  Width bl‘;thvrvlzzn Window R —
nce [mm] [n] and[mlz]lind Width / Distance East | North | West | South
o1 2 o ” 01/30/25 | 0081 | 0122 | 0.080 | 0.068
02 20 5 10 01/40/3 | 0091 | 0136 | 0.09 | 0.077
0.3 50 45 50 01/50/45 | 0098 | 0.144 | 0097 | 0.082
0.4 7 70 02/30/25 0.091 | 0.133 | 0.090 | 0.079
05 100 % 02/40/35 | 0102 | 0147 | 0101 | 0087
02/50/45 | 0109 | 0155 | 0.108 | 0.092
4. A|E2fo|lMd ZHaf 24 03/30/2 | 0105 | 0148 | 0104 | 0.092
03/40/3 | 0116 | 0162 | 0.115 | 0.101
A AN 24 B el 7] 28} 03/50/45 | 0123 | 0170 | 0122 | 0106
gpa WAk Eekl =g RAEE 5 e 04/30/2 | 0122 | 0165 | 0.121 | 0108
=2139 EnergyPlus& o[ 8-3tf, A& A 04/40/35 | 0134 | 0180 | 0133 | 0118
qs o= AEdoldS T At
04/50/45 | 0141 | 0188 | 0.140 | 0123
A1 95 WA Berels B4 A 05/30/25 | 0143 | 0187 | 0.142 | 0.128
o5 wWulAlel Sarelse] A9 35 she 05/40/35 | 0155 | 0202 | 0.154 | 0.138
o)A A ehe] BAL Ao Aare] 9 Ao 05/50/45 | 0162 | 0210 | 0.161 | 0.144
2 A E o] HIte A A&kt
WA 32 EeklEe] F3 kA0l 5m w3 2o Zxp kAo 9lo] ozt wd
zLolD7E ol& Wl WAL g o M2 TS T} 9= 9ste] % 1AL Zro AAEH
D A sl B9, A g AnE g 0 M 1 TR Bl A Fel
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Tabel 4. 3mm Clear Glass compared to SHGC Ratio
according to Width and Distance in Reflectance 0.1

,\gftt: East Nﬁrt West S(})lut /ggg;
nce ce
30 _ 25| 0.081 | 0.122 | 0.080 | 0.068 0.83
30 _ 35| 0180 | 0.231 | 0.182 | 0.148 1.17
30 _ 45| 0295 | 0.341 | 0.299 | 0.263 1.50
30 _ 70 | 0505 | 0.533 | 0.509 | 0.480 2.33
30 _ 95 | 0.624 | 0.643 | 0.627 | 0.605 3.17
40 _ 25 | 0.053 | 0.082 | 0.052 | 0.045 0.63
40 _ 35| 0.091 | 0.136 | 0.090 | 0.077 0.88
40 _ 45 | 0.167 | 0.218 | 0.168 | 0.135 1.13
40 _ 70 | 0.372 | 0412 | 0.376 | 0.343 1.75
40 _ 95 | 0513 | 0.541 | 0517 | 0.489 2.38
50 _ 25 | 0.041 | 0.063 | 0.040 | 0.035 0.50
50 _ 35| 0.061 | 0.095 | 0.060 | 0.052 0.70
50 _ 45 | 0.098 | 0.144 | 0.097 | 0.082 0.90
50 _ 70 | 0.264 | 0.312 | 0.267 | 0.230 1.40
50 _ 95 | 0412 | 0.449 | 0416 | 0.384 1.90
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Tabel 6. Weight according to Shape Factor of Blind
and Azimuth
Shape Factor East North | West | South
Below 1.0 114.4 161.7 113.1 100.0
Weight 1.1 16 1.1 1.0
Below 2.0 112.8 132.3 113.9 100.0
Weight 1.1 1.3 1.1 1.0
More than 2.0 104.2 109.2 104.8 100.0
Weight 1.05 1.1 1.05 1.0
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