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● To introduce the OVL system

● To generate the BSDF data.

● To quantify the efficiency of OVL system in comparison with state of the art 

daylighting systems.

● To provide the future studies of the OVL system

Outline



INTRODUCTION



Prismatic Panel

Reflect beam sunlight
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○ Blocks beam sunlight while transmits diffuse skylight

○ Light perpendicular to the prismatic panel is completely 
reflected away (around 99%). 

○ Light not perpendicular to the prismatic panel is partially 
transmitted (around 45-50%).



Optical Vertical Louver (OVL)

Prismatic Element Conventional Vertical Blind(CVB) OVL System
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Reflect beam sunlight
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Prismatic Element                                     as a                                           Solar Shading System                      s
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*Yellow lines show the sun azimuth angle which are perpendicular to the slat surfaces

Inside

Outside
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https://docs.google.com/file/d/1xP9xse7M5xM9UbY0BEqSYV6q6EThmBys/preview
https://docs.google.com/file/d/1xP9xse7M5xM9UbY0BEqSYV6q6EThmBys/preview
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https://docs.google.com/file/d/1qILUcC9uiygssXisilsbeMPwQf757YON/preview
https://docs.google.com/file/d/1qILUcC9uiygssXisilsbeMPwQf757YON/preview


OPTICAL CHARACTERIZATION
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Refractive index: 1.59
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genBSDF -n 4 -c 12288 -r "-ab 15 -ad 
100 -lw 0.001" -t4 6 +f +b -geom 
millimeter -dim -2.56472 3.43528 
2.28433 7.71567 -1.09901 -0.09901 
mat.rad 9112020.rad >BSDF.xml



Transmission of Prismatic Element
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Transmission of prismatic element in different angles (genBSDF)
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Transmission of prismatic element in different angles (genBSDF)
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Transmission of prismatic element in different angles (genBSDF)
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Transmission of prismatic element in different angles (genBSDF)
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Transmission of prismatic element in different angles (genBSDF)
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Transmission of prismatic element in different angles (genBSDF)



SIMULATION
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Width to depth ratio =  1:1
Width to height ratio = 2:1

  Window to wall ratio = 75%SI
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Hourly Sun Angle in East Aperture 

Summer Solstice

Winter Solstice

Summer Solstice
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Bare 
Window

Mesh 
Shading CVB OVL



CVB

Uniformity Index (UI)* = 
Min Illuminance

Average Illuminance

* Wagiman, K.R.; Abdullah, M.N.; Hassan, M.Y.; Radzi, N.H.M. A new metric for optimal visual comfort and energy efficiency of building lighting system considering daylight using 
multi-objective particle swarm optimization. J. Build. Eng., 2021, 43, 102525

Input variables (240 cases) Output
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CVB

Input variables (240 cases) Output
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Useful Daylight Illuminance
(UDI) Analysis
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DGP = 0.18, Imperceptible Glare

DGP = 0.6, Intolerable GlareDGP = 1.0, Intolerable Glare

DGP = 0.21, Imperceptible Glare

DGP<0.35, Imperceptible Glare                         0.35<DGP<0.40, Perceptible Glare

0.4<DGP<0.45, Disturbing Glare                        DGP>0.45, Intolerable Glare
Daylight Glare Probability (DGP) analysis; 
December 21, 4 PM
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Optical Vertical Louver (OVL)

○ Improve indoor daylight availability

○ Improve visual comfort and connection to the outside environment 

Well lit Zone





FURTHER STUDIES

○ Computer Simulation: Time step and annual daylight metrics.
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● To conduct the annual glare probability analysis for different systems

● To validate the simulation result of BSDF data with Goniophotometer analysis

● To validate the daylight simulation result with experimental evaluation in a built 

environment

● To evaluate human visual experience in three different environments outfitted 

with different daylighting systems



Light Source

Detector

Sample

Path of the full hemispherical scan

detailed spiral or square scan of a peak region

Rotating arm



To ask participants for their response of different questions regarding their visual comfort, and perception in terms of 

interior daylight. 

24 Participants



30 minutes45-60 minutes15 minutes

90-105 minutes in total



OVL outfitted                                     CVB outfitted                           Mesh Shading outfitted



Questions/Comments!

Thank YOU!Masoome Haghani
mhaghan@ncsu.edu


