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Abstract

Background and Objective: Using natural light during the day is known as a suitable means to
reduce artificial lighting in non-residential buildings. Traditional Iranian architecture is one of the
symbols of sustainable architecture, which has responded to the optimization of energy consumption,
both in terms of low initial price and low current and functional price of the building. Weather
conditions and living environment are very important parameters in the design of buildings that are
provided to create a suitable space for human comfort. In this research, the main goal is the effect of
the depth of the porch, the dimensions of the openings and the effect of the photovoltaic cell on the
amount of natural lighting in the classroom.

Material and Methodology: At first, Climate Consultant software was used to check the annual
radiation level of Rasht city. With the help of this software and using the weather data of the city of
Rasht, the annual radiation diagram of this city is checked and then based on the building
specifications including; Physical structure, users, as well as annual weather data hour by hour, the
location of the building, taking into account all the conditions, especially the accuracy and validity of
the results of the calculation algorithms, two software Builder Design and DIALux for simulating
Construction was selected.

Findings: According to the surveys, the maximum range of light required in the classrooms is
between 2150-1614 lux, while the light received by the investigated building is more than the
maximum range.

Discussion and Conclusion: The outputs of the software show that the presence of a porch with a
shallow depth can be very effective in creating a filter to prevent the entry of high intensity of light
and creating glare in the space. If the current classrooms require a significant amount of artificial light
source. Also, the analysis shows that in the first floor, due to the use of photovoltaic cells, we see more
lighting.

Keywords: Natural lighting, glare, native architecture of Gilan, educational buildings, porch.
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Figure 1. Conceptual model of the research
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Table 1. An overview of recent researches
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Figure 2. Floor plan and modeling of Imam Ali high school, Rasht city
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Figure 3. Specifications of the photovoltaic cell used in the research
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Table 2. specifications of the photovoltaic cell used in the research

Typical electrical characteristics
Models YL10C-18b YL12C-18b

Power tolerance (%) 13 13

Max. Power (pmax) (w) 10 12
Optimum operating voltage (vmp/v) 17.96 18.68
Optimum operating current (imp/a) 0.56 0.64

Open-circuit voltage (voc/v) 22.50 -
Short-circuit current (isc/a) 0.61 0.67
Cells efficiency (%) 174 19.05
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Table 3. Details of materials and the amount of light reflection
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Figure 5. Modeling and basic analysis of daylight in Design Builder software
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Figure 6. Modeling and initial analysis of the two studied classes in the north and south fronts in Design
Builder software
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Figure 7. Outdoor and indoor lighting from 9 am to 4:30 pm

oletle J2bs lidg) olime Ll g jeS (o5 5L (sl
ot 03 S YE 3 sy, (eSilee g 9905 oy joi

o el 2alS cep b sl glag, A0 el

sy bawgie) b U3 oldy) g Gl 4 xie
(S8 YOF L5

Mz o 1y o Ul slad s, 98 aliby, @A SIS
s 05t 65 o3l Slls 3 g b e o9
iy, onSila e B Res el Jsb 4o amo oo
ME-+ 5l sl Llisg, & b s Sy YVT L5l
@by (Sle Gl slad jo (plidg) IFIL g (WS
S TAY sgam 4 YV Vi cele Job o 5D
iy, ax ST FTe BT el Job o il il

oSS 1581 o35 50 b IS 595 9 LT —A YLl
Figure 8. Daylight analysis of classrooms in Dialux software
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Figure 9. Interior lighting based on optical analysiS
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Figure 10. Daylight modeling and simulation in Design Builder software
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Figure 11. Daylight analysis of classrooms in Dialux software
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Figure 12. Modeling and simulation analysis of the two studied classes in the north and south fronts in Design
Builder software
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Table 4. Reflection and transmission coefficient
Parameters used for the illuminance simulation

REFLECTANCE Visible transmittance
Floor 35% Daylighting panel 25%
Interior wall 70% Side window 45%
Ceiling 80% Porch 45%
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Table 5. Brightness distribution of measured values in each working are

The illuminance distributions of the measured points in each work area

Educational facilities
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Classrooms in elementary and middle 300 80 19 76%
schools
High school classroom 500 80 19 76%
Seminar hall 500 80 19 12%
on the blackboard 500 80 19 36%
display table 500 80 19 31%
Art room 750 90 19 68%
Workshop and laboratory 500 80 19 45%
Room and practice and music 500 80 19 43%
Computer training room 500 80 19 4000 36%
Language Lab 300 80 19 63%
Entrance Hall 200 80 22 6500 84%
corridors 100 80 25 6500 33%
the staircase 150 80 25 6500 21%
teachers room 300 80 22 4000 57%
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Figure 13. Simulated indoor lighting based on optical analysis
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