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Abstract: This research was conducted to test the feasibility of a lighting application installed in a college classroom. The 

study involved several data collection stages: determining the lighting measurement space, determining each lighting 

measurement point, measuring using a lux meter, testing the standard formula for determining the number of lighting 

points, and testing the number of lighting points using lighting software. 

 

Each lighting calculation result was based on SNI 6197-2020 to assess the suitability of the lighting in the classroom. 

Based on the data obtained from each data collection step, it can be concluded that the current lighting conditions in the 

classroom do not comply with SNI 6197-2020. Improvements were made by adding additional lights, referring to SNI 6197-

2020, and testing using lighting software before implementation. Therefore, based on the lux standard in SNI 6197-2020, the 

room requires 350 lux with 12 lamps to achieve the standard lux level. Testing with lighting software revealed an even 

distribution of lux levels between 300 and 350 lux. 
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I. INTRODUCTION 

 

This research was conducted because of the importance 

of lighting standards in supporting room functions and 

creating a good workspace with adequate and sufficient 

lighting, so that work in the room can be done properly and 

reduce the occurrence of long-term damage to the senses due 

to poor lighting conditions.  

 
Then to obtain a standard for planning and installing a 

lighting system in a classroom that is feasible by referring to 

the feasibility of the SNI 6197-2020 standard for artificial 

lighting. This standard includes measured and tested 

parameter values. Therefore, there is no need for repeated 

actual testing, and the process can begin by comparing the 

measured results with the SNI parameter values and 

formulating the measured results under room conditions to 

achieve good compliance.The study involved several data 

collection stages: determining the lighting measurement 

space, determining each lighting measurement point, 

measuring using a lux meter, testing the standard formula for 

determining the number of lighting points, and testing the 

number of lighting points using lighting software. [1]  [2] [3] 

[4] [5] [6] [7]. 

 

 Standard Values for Artificial Lighting in Rooms and 
Formulations in SNI 6197-2020 

 

 Standard Lighting Values 

The minimum average lighting level and minimum 

color rendering index recommended must not be less than the 

lighting levels in Table 1. [1] 

 

Tabel 1 Lighting Level and Color Rendering. 

Room function Minimum average illumination level (average E) (lux) Minimum color rendering 

Educational Institutions   

Classroom 350 80 

Library reading room 350 80 

Laboratory 500 90 

Computer lab 500 80 

Language laboratory room 300 80 

Teachers' room 300 80 
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Gym 300 80 

Image space 750 80 

Auditorium 300 80 

Lobby 100 80 

Stairs 100 80 

Canteen 200 80 

 

 Formulation 

In artificial lighting, the lighting level in a room is 

generally defined as the average lighting level on the work 

surface. The work surface refers to an imaginary horizontal 

surface located 0.75 meters above the floor throughout the 

room. The average lighting level E_(average) (lux) can be 

calculated using the following equation:[1] 

 

𝐸𝑎𝑣𝑒𝑟𝑎𝑔𝑒 =  
𝐹𝑡𝑜𝑡𝑎𝑙 𝑥 𝑘𝑝 𝑥 𝑘𝑑

𝐴
 …..............................................(1) 

 

 Description: 

 

𝐹𝑡𝑜𝑡𝑎𝑙 = Total luminous flux from all lamps illuminating the 

work area (lumen). 

 

A           = scope of work (𝑚2) 

 

𝑘𝑝        = utilization coefficient 

 

𝑘𝑑        = depreciation coefficient. 

 

To calculate the number of luminaires, first calculate 

the total luminous flux using the equation: 

 

𝐹𝑡𝑜𝑡𝑎𝑙 =
𝐸𝑥𝐴

𝑘𝑝 𝑥 𝑘𝑑
 ...................................................................(2) 

 

Then the number of luminaires is calculated using the 

equation: 

 

𝑁𝑡𝑜𝑡𝑎𝑙 =
𝐹𝑡𝑜𝑡𝑎𝑙

𝐹1 𝑥 𝑛
 ....................................................................(3) 

 

 Description: 

 

𝑁𝑡𝑜𝑡𝑎𝑙 = number of luminer. 

 

𝐹𝑡𝑜𝑡𝑎𝑙 = Luminous flux from all lamps illuminating the work 
area. 

 

𝐹1        = Luminous flux of a single lamp (Lumen). 

 

N           = number of lamps in a luminaire. 

 

II. MEASUREMENT METHODS AND 

MEASUREMENT DATA 

 

 Measurement Method 

In this study, measurements were taken in one 
classroom in a university building. The data collection 

process is shown in Figure 1.  

 

 

 

 
Fig 1 Measurement Stages 

 

From the above stages, the measurement method is 

carried out by collecting data in the field, both in formulating 

problems, building hypotheses, and drawing research 

conclusions. 

 

 And from the Measurement Stage, the Following Can be 

Determined: 

 

 Measurements were taken in one classroom in a college 

building. 
 The data object is the lighting in the lighting installation 

system in classrooms in university buildings. 

 Measurements will be taken from several distances in 

classroom lighting with a reading height of 0.75 meters 

horizontally. 

 Data was collected and selected from several lighting 

measurement distances in classrooms. 

 

 Measurement Data 

Measurement data was collected under several 

measurement conditions, namely. 

 

 Data on the area and height of classrooms. 

 Measurement data for lighting in each distance condition. 

 

 Measure the Area and Height of the Classroom. 

The measurement data obtained for the area and height 

of the classroom was measured directly and can be seen in 

Figure 2, which shows the measurement process, and in Table 

2, which shows the area and height of the classroom. 
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Fig 2 Actual Measurement of Classroom Area and Height. 

 

Tabel 2 Classroom Measurement Data. 

Description m1 Wide (m2) 

Length 7,625 53,07 

Width 6,96 

Heighti 3,6 - 

 

 Lighting Measurement Data for Each Distance Condition. 

Lighting measurements for each distance condition 

were taken at 19 measurement points. Measurements were 

taken both at the light source and outside the light source. 

This was done to observe the distribution of lighting on the 

horizontal plane in the classroom. The measurements taken 

can be seen in Figure 3, and the lighting measurement data 

can be seen in Table 3. 

 

 
Fig 3 Actual Lighting Measurement with Hioki-3432 Measuring Device 
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Tabel 3 Lighting Measurement Data. 

No Uraian Lux Field height (m’) Description 

1 Point 1 45,5 2,85 

Actual height from floor to roof = 3,6 meter, 

Measurement height = 0,75 meter, 
So the height measurement on the lighting field 3,6-

0,75 = 2,85 Meter 

2 Point 2 52,9 2,85 

3 Point 3 46,9 2,85 

4 Point 4 55,9 2,85 

5 Point 5 72,1 2,85 

6 Point 6 76,1 2,85 

7 Point 7 70,6 2,85 

8 Point 8 64,2 2,85 

9 Point 9 56 2,85 

10 Point 10 69,5 2,85 

11 Point 11 65 2,85 

12 Point 12 54,7 2,85 

13 Point 13 78,3 2,85 

14 Point 14 74,1 2,85 

15 Point 15 79 2,85 

16 Point 16 61,2 2,85 

17 Point 17 43,8 2,85 

18 Point 18 49,3 2,85 

19 Point 19 42,8 2,85 

 

The layout of the measurement points from Table 3 can be seen in Figure 4. Below is the condition of the room. 

 

 
Fig 4 Lux Measurement Point Layout in the Classroom. 
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Fig 5 3-Dimensional Classroom Space and Height Measurements 

 

From the data obtained, the distribution of lighting can be seen in the chart display in Figure 6. 

 

 
Fig 6 Current Lux Distribution Chart Display in the Room. 

 

III. DATA TESTING, RESULTS, AND STANDARD CALCULATIONS 

 

 Data Testing 

Data testing can be done using data obtained from actual lighting measurements in classrooms and compared with the standard 

reference in SNI 6197-2020. Table 4 shows the measured lux values and standard values. 
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Table 4 Table of Actual Results and Standard Values of SNI 6197 2020 

No Description Lux Standart lux SNI 6197-2020 Results Explanation 

1 Point 1 45,5 350 inappropriate Actual height from floor 
to roof = 3,6 meter, 

Measurement height = 

0,75 meter, 

So, the height 

measurement on the 

lighting field 3,6-0,75 = 

2,85 Meter 

2 Point 2 52,9 350 inappropriate 

3 Point 3 46,9 350 inappropriate 

4 Point 4 55,9 350 inappropriate 

5 Point 5 72,1 350 inappropriate 

6 Point 6 76,1 350 inappropriate 

7 Point 7 70,6 350 inappropriate 

8 Point 8 64,2 350 inappropriate 

9 Point 9 56 350 inappropriate 

10 Point 10 69,5 350 inappropriate 

11 Point 11 65 350 inappropriate 

12 Point 12 54,7 350 inappropriate 

13 Point 13 78,3 350 inappropriate 

14 Point 14 74,1 350 inappropriate 

15 Point 15 79 350 inappropriate 

16 Point 16 61,2 350 inappropriate 

17 Point 17 43,8 350 inappropriate 

18 Point 18 49,3 350 inappropriate 

19 Point 19 42,8 350 inappropriate 

 

And the results of lighting distribution using lighting software. The lighting distribution did not meet the standards with the 

following specifications and number of lamps: 

 

Table 5 Light Specifications and Number of Lights 

No Equipment Amount Unit Explanation 

1 TL LED 19 Watt 4 Units Lumen = 1950 lm.  

Series AN15MFSED LED 19W/840. 

Lighting area = 53,07 m2 

 

The measurement results from the lighting software can be seen in Figure 7.  

 

 
Fig 7 Measurement Results of Lighting Distribution Under Existing Conditions. 
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In the image above, it can be seen that the maximum 
lighting is 228 lux and the minimum is 50 lux around the 

walls of the room. 

 

It can be concluded from the lighting software 

measurement results that the lighting in the classroom 

currently does not meet the SNI 6197-2020 standard. 

 

 Results 

From Table 4 and Figure 7, the same result is obtained, 

namely that the lighting in classrooms measured in university 

buildings with reference to the SNI 6197-2020 standard is not 
adequate yet. Therefore, improvements can be made by 

recalculating with reference to the standardized formula and 

the specifications of the lamps used. 

 

 Standard Calculation 

From Table 5, formulas 2 and 3, it is possible to 

condition adequate lighting in the classroom and refer to the 

SNI 6197-2020 standard. The results can be seen in Table 6 

below: 

 
Table 6 Lighting Requirements According to the SNI 6197 2020 Standard 

 
Note: Condition of  𝑘𝑝 𝑖𝑠 1 𝑑𝑎𝑛 𝑘𝑑 is 0,8. 

 

From the calculation results, it was found that ±12 

lamps were needed, which could be rounded up to 12 lamps. 
From these results, the lighting distribution could also be 

tested using lighting software. The measurement results in the 

software can be seen in Figure 8 below. [8] [9] [10] [11] [12] 
[13] [14].  

 

 
Fig 8 Lighting Distribution Based on the Formulation of the SNI 6197-2020 Standard 

 

The 3D conditions of the light distribution can be seen in Figures 9 and 10 below. 
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Fig 9 3D View of Light Distribution. 

 

 
Fig 10 3D View of Light Distribution and Horizontal Light Height. 

 

Based on the lighting design and distribution results 

from the lighting software, the outcomes are satisfactory, 

with a maximum lighting level of 350 lux and a minimum 

lighting level of 200 lux on each side of the classroom 

partition walls. Therefore, referring to the classroom standard 

of 350 lux, the calculated lighting requirements and the extent 

of lighting distribution obtained can be deemed suitable and 

compliant with SNI 6197-2020 standards. 
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IV. CONCLUSION 
 

Based on the results obtained, it can be concluded that 

there are still some planning and implementation issues in the 

installation of lighting in classrooms that do not comply with 

SNI 6197-2020. 

 

This can have adverse long-term effects on users of the 

space, particularly on their eyes or vision during routine 

activities within the space.   

 

All of this can be addressed by implementing 
standardized improvements that adhere to established 

standards. This applies to lighting systems as well as other 

systems across all areas. The goal is to achieve optimal 

functionality of the space and ensure the health and well-

being of its users.   

 

REFERENCES 

 

[1]. “SNI 6197-2020.” Accessed: May 27, 2025. [Online]. 

Available: https://akses-

sni.bsn.go.id/dokumen/2020/SNI%206197-2020/ 

[2]. S. I. Putri and S. Sudarti, “Analysis of Indoor Light 
Intensity Using the Android-Based Smart Luxmeter 

Application,” JMPF, vol. 12, no. 2, p. 51, Oct. 2022, 

doi: 10.20961/jmpf. v12i2.51474. 

[3]. “PROSIDING SAKAPARI 10_37.pdf.”  

[4]. M. Indarwanto, “EVALUATION OF NATURAL 

AND ARTIFICIAL LIGHTING SYSTEMS IN THE 

WORKSPACE OF THE NORTH PANINGGILAN 

VILLAGE OFFICE, CILEDUG, TANGERANG,” 

2017. 

[5]. “1681-Article Text-3014-2-10-20230816-1.pdf.”  

[6]. H. Widiyantoro, E. Muladi, and C. Vidiyanti, 
“Lighting Analysis on Visual Comfort for Office 

Users,” 2017. 

[7]. F. B. Köse, G. Tayfur, and H. E. Duran, “Lighting 

quality and work performance based on glazing types 

and dynamic LED Lighting”. 

[8]. M. Z. Jannah, “Analysis of Natural Lighting in 

Residential Houses Using Dialux Simulation,” JLBI, 

vol. 11, no. 3, pp. 149–152, Sep. 2022, doi: 

10.32315/jlbi. v11i3.115. 

[9]. A. Tzouma and C. Skandali, “Commercial shop 

window lighting design: Capturing the gaze of passers-

by and creating the desire to consume,” in 2022 
Seventh Junior Conference on Lighting (Lighting), 

Sozopol, Bulgaria: IEEE, Sep. 2022, pp. 1–4. doi: 

10.1109/Lighting56379.2022.9929039. 

[10]. Rana Madhani Putri Zalmi and Gustina Erlianti, “The 

Effect of Lighting Intensity on Visual Comfort of 

Library Users at Metamedia University Library,” 

NianTanaSikka, vol. 2, no. 6, pp. 40–49, Oct. 2024, 

doi: 10.59603/niantanasikka. v2i6.560. 

[11]. L. Khalvati, G. Camacho, R. Rodrigues, and S. 

Parkinson, “Designing Sustainable and Eco-Friendly 

Lighting Solutions for Campus Safety: The Role of 
Concentrated Solar-powered Light Poles,” in 2023 

International Conference on Computational 

Intelligence and Sustainable Engineering Solutions 

(CISES), Greater Noida, India: IEEE, Apr. 2023, pp. 
61–65. doi: 10.1109/CISES58720.2023.10183540. 

[12]. C. Ruan, T. Xu, Y. Huang, and Y. Wang, “Research 

and discussion on classroom blackboard lighting,” in 

2021 18th China International Forum on Solid State 

Lighting & 2021 7th International Forum on Wide 

Bandgap Semiconductors (SSLChina: IFWS), 

Shenzhen, China: IEEE, Dec. 2021, pp. 187–190. doi: 

10.1109/SSLChinaIFWS54608.2021.9675205. 

[13]. M. Tomasovits, T. Balafoutis, A. Tsangrassoulis, R. 

Vital, S. Zerefos, and L. T. Doulos, “Survey on 

People’s Opinions Regarding Façade Lighting and 
Light Pollution: The Case Study of Greece,” in 2024 

IEEE Sustainable Smart Lighting World Conference 

&amp; Expo (LS24), Eindhoven, Netherlands: IEEE, 

Nov. 2024, pp. 1–4. doi: 

10.1109/LS2463127.2024.10881044. 

[14]. R. Daneels, Y. Meuret, and W. Ryckaert, “Integrative 

Lighting Design of a Living Area in a Residential Care 

Facility,” in 2024 IEEE Sustainable Smart Lighting 

World Conference &amp; Expo (LS24), Eindhoven, 

Netherlands: IEEE, Nov. 2024, pp. 1–3. doi: 

10.1109/LS2463127.2024.10881759. 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

https://doi.org/10.38124/ijisrt/25aug1554
http://www.ijisrt.com/

