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Tab.3 -Characteristics of the selected materials of the optical shelf for simulating energy and daylight

Energy plus Radiance
Vis-ref Sol-ref Roughness Specularity B-ref G-ref R-ref p dlas oS
0.883 0.883 0.02 0.80 0.88 0.80 0.90 0.885 psisosl] 0
0.752 0.750 0.05 0.850 0.70 0.70 0.70 0.70 PSRN | 1
1 .
03,9>

0.405 0.405 0.65 0.680 0.310 0.310 0.310 0.310 3,98 powipesl] 2

za..x.i;

0.436 0.436 0.02 0.30 0.436 0.481 0.487 0.480 ST pgiagl] 3

30..»2;
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a>,040 0 - a8l ay e 4yl Tab.4 - Window properties and values of its

G, S s o variables
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Tab.5 -variables of the light shelf, Glass’s Visible
transmittance, and the range of each variable for
the simulation process
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Tab.6 - Metrics used in the research
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Fig.3-physical specifications of the studio (southeast front of the studio, faculty site, interior space and studio
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Tab.7-Building material optical properties
considered in the simulation
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Tab.8 -Thermal properties of building material.
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Tab.9 - Values considered for variables for
sensitivity analysis.
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Tab.10- Variables ranked by influence on sUDI, sDGP and EUI.
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Tab.11-The number of states of each variable based
on sensitivity analysis
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Tab.12 - NSGA-II settings
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Tab.13- The most balanced answers in receiving daylight, glare control and energy consumption - Pareto front
answers and some of the last generation

E2otn T A - 3, llas sUDI  sDGP EUI
Al ey and (2B geels (L (2
{1514} 6 15 09 0.3 0.3 5 AL 09844 01075  5147.9324
{18:17} 7 15 09 0.4 0.4 5 AL 09609 00952 49351420
{20;16} 7 15 09 0.4 0.4 0 AL 09297 00777  4942.8619
{2315} 7 15 09 0.4 04 10 AL 09844 01084  4932.2000
{2715} 7 15 09 0.4 04 10 Brushed AL 09375 01070  4932.1758
{282} 7 15 09 0.4 0.4 0 Brushed AL 07813 00724  4942.8616
{30:1} 7 15 09 0.4 04 15 Brushed AL 09922  0.1160  4926.0966
{30;13} 7 15 09 0.4 0.4 5 Brushed AL 0.8828  0.0933 49351472
{324} 6 15 09 0.4 0.4 5 AL 10000 01094  5084.2579
{3415} 7 15 09 0.4 04 15 AL 09922 01203  4925.4326
R 7 16 09 0.4 0.4 0 AL 09688 00994  5031.0980
JEe 7 16 09 0.4 0.4 5 AL 09922 01108  5026.8424
b Jue wx 15 - - - - - 0728  0.366 6570.078

WIN COD 6: VTO75, SHGC: 068, UVALUE:2- WIN COD 7: VT070, SHGC: 058, UVALUE:1-30




Base Model: EUI=6570.10, sDGP=0.40, sUDI=0.70
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8 Honeybee

9 Radiance

10 Population count

11 Generation size

12 Crossover probability
13 Mutation probability
14 selection function

15 No. of Fitness Objectives
16 No. of Genes

7 No. of Values

18 Sjze of Search Space
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abbreviations

SHGC  Solar Heat Gain EUl  Energy Use
coefficient Intensity

sDGP Spatial Daylight SR Solar
Glare Reflectance
Probability

suUDI Spatial  Useful VR Visible
Daylight Reflectance
Illuminance

WWR  Window-to- AS Ambient super-
Wall Ratio Samples

NSGA- Non-dominated AD  Ambient

1 Sorting Genetic Divisions
Algorithm-11

GA Genetic AB Ambient
Algorithm Bounces

IES International LW  Limit Weight
Energy Standard
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