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 The lighting system is a crucial system in classrooms and other educational 

facilities such as laboratories and sports centers. Poor lighting conditions 

will affect the ability of the students to see clearly during classes and result 

in eye strain, fatigue, headache, and stress. Hence, this study aims to 

investigate the illuminance levels in four lecture rooms and six laboratories 

in the Faculty of Electrical Technology and Engineering, Universiti Teknikal 

Malaysia Melaka, Malaysia using DIALux evo 10.0 lighting design 

software. The illuminance levels determined from simulations were 

compared with the required illuminance levels for classrooms (300 lx) and 

laboratories (500 lx) stipulated in the Malaysian standards (MS) 1525-

energy efficiency and use of renewable energy for non-residential buildings. 

Based on the results, the selected lecture rooms were overlit, whereas three 

of the laboratories were underlit. Suggestions were made to improve the 

illuminance levels of the lecture rooms and laboratories by changing the 

specifications of the lighting system or by making use of natural sunlight 

from the windows. 
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1. INTRODUCTION 

Lighting technology has shown remarkable improvements over the years. Lighting systems are an 

essential element of buildings in order to perform daily tasks and activities. Educational facilities such as 

lecture rooms, lecture halls, and laboratories require good lighting systems because the illuminance levels 

will significantly influence the teaching and learning environment as well as energy management [1], [2]. 

Hence, there is a critical need to improve lighting systems in educational facilities. Since the design and 

layout of educational facilities significantly influence the choice of the lighting system, it is necessary to 

identify key design issues and future trends in educational facilities [3]–[5]. In Malaysia, the specifications 

for lighting systems are stipulated in the Malaysian standards (MS) 1525-energy efficiency and use of 

renewable energy for non-residential buildings. The lighting system needs to provide a suitable environment 

in order to perform a variety of tasks and enhance the appearance of objects [6], [7]. It is crucial to improve 

the lighting systems in educational facilities in order to enhance the teaching and learning environment and 

promote visual acuity [8], [9]. A well-designed lighting system makes the atmosphere in educational facilities 

more appealing and enjoyable, reinforces perceptions of spaciousness, stimulates teaching and learning, and 

https://creativecommons.org/licenses/by-sa/4.0/


                ISSN: 2252-8814 

Int J Adv Appl Sci, Vol. 14, No. 1, March 2025: 193-199 

194 

improves work productivity. Daylighting involves making effective use of apertures such as windows and 

skylights to maximize the use of natural sunlight in order to illuminate building interiors, which can enhance 

the tone and appearance of objects [10]. In educational facilities, daylighting can be achieved by opening 

window blinds and roller shades, which can affect the illuminance levels in the educational facilities. 

However, over lighting resulting from the lighting system and natural sunlight from windows can cause 

glare, resulting in eye strain, fatigue, headache, stress, and loss of concentration. A light-emitting diode 

(LED) is a semiconductor device that emits light when an electric current flows through it. When current 

flows through an LED, the electrons recombine with holes emitting light in the process. LEDs are electrical 

devices that create a small amount of light by allowing energy to pass through them in one direction [11]. An 

electrical current pass through a microchip, which illuminates the LEDs and produces visible light. The use 

of LEDs can reduce energy consumption by 30-50% for lighting and 10-20% for cooling [12]. LED 

luminaires can be considered replacements for conventional lighting systems if the luminous efficiency, 

lighting distribution on the illuminated area, and color quality are superior to those of conventional lighting 

systems [13]. Luminous flux is the energy of the light emitted per second in all directions [14]. The unit of 

luminous flux is lumen (lm). One lumen is defined as the luminous flux of light produced by a light source 

that emits 1 candela (cd) of luminous intensity over a solid angle of 1 steradian (sr) [15]. To improve visual 

comfort in educational facilities, it is essential to determine their illuminance levels and ensure that the 

illuminance levels are within those prescribed by standards. Illuminance is a measure of the amount of light 

falling onto and spreading over a given surface area [16]. The illuminance can be determined using (1)  

[17], [18]. 

 

𝐸𝑣 =
𝑛× 𝐹× 𝑈𝐹× 𝑀𝐹 

𝐴
 (1) 

 

Where 𝐸𝑣 is the illuminance (lx), 𝐹 is the initial lamp output (lm), 𝑛 is the number of lamps per luminaire, 

𝑈𝐹 is the utilization factor, 𝑀𝐹 is the maintenance factor, and 𝐴 is the room area (m2). The utilization factor 

is defined as the lumens received on the working plane divided by the lumen output of the luminaires, and 

accounts for the loss of light due to absorption on the room surfaces. The maintenance factor indicates how 

lighting conditions are affected by the daily use of luminaires, and is defined as the product of the room 

surface maintenance factor (dirt on the room surfaces), luminaire maintenance factor (dirt on the luminaires), 

lamp lumen maintenance factor (dirt on the lamps), and luminaire survival factor (reduced light output due 

aging and failure of the lamps). The correlated color temperature is a measure of the color appearance of the 

light emitted by a light source, where the color of the light source is related to the color of light of a reference 

light source when heated to a particular temperature, measured in degrees Kelvin (K) [19]. In simple terms, 

the correlated color temperature represents the warmness or coolness of a light source. Most of  

the fluorescent lamps used in academic buildings have a correlated color temperature of 3,000, 4,000, and 

5,000 K. In warm regions, a cooler color appearance is preferred, which can be achieved by using lamps with 

a correlated color temperature of above 5,000 K. In contrast, a warmer color appearance is preferred in colder 

regions, and this can be achieved by using lamps with a correlated color temperature of less than 4,000 K 

[20]. The color rendering index is a measure of the ability of an artificial white light source (e.g., LEDs and 

fluorescent lamps) to accurately reproduce the colors of objects illuminated by it compared with natural 

daylight, and it is measured on a scale of 0-100. A high color rendering index (90-100) indicates that the light 

source has excellent color rendering characteristics and that the objects illuminated by the light source appear 

natural. In contrast, a low color rendering index (<80) indicates that the light source has poor color rendering 

characteristics, and the objects illuminated by the light source appear distorted in terms of their color 

appearance [21]. Owing to the importance of improving lighting systems in educational facilities, this study 

aims to investigate the illuminance levels in four lecture rooms and six laboratories in the Faculty of 

Electrical Technology and Engineering, Universiti Teknikal Malaysia Melaka, Malaysia, by simulations. The 

illuminance levels determined from simulations are then compared with the required illuminance levels for 

classrooms (300 lx) and laboratories (500 lx) stipulated in the MS 1525 standard in order to determine 

whether the rooms are overlit, underlit, or adequately lit. It is believed that the findings of this study will be 

useful to improve the lighting systems in educational facilities. 

 

 

2. METHODOLOGY 

First, a room was selected to validate the illuminance levels predicted by the simulation model 

developed in DIALux evo 10.0 lighting design software (DIAL GmbH, Germany). The illuminance 

measurement was performed by using the digital light meter (Model HS 1010) The illuminance 

measurements were performed by placing the digital light meter on the working plane of the room.  
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The specifications of the validation room (i.e., lamp type, working plane, number of luminaires, and room 

dimensions) are summarised in Table 1. Following this, four lecture rooms and six laboratories in the Faculty 

of Electrical Technology and Engineering, Universiti Teknikal Malaysia Melaka, Malaysia, were selected to 

determine their illuminance levels. The room dimensions were measured, and the positions of the lamps and 

windows, as well as the arrangement of furniture and equipment in the rooms, were identified. The 

specifications of the lecture rooms and laboratories selected in this study are summarised in Tables 2 and 3, 

respectively. The lamp type used in the lecture rooms and laboratories was the same. However, the number of 

luminaires differed from one room to another due to the difference in the size and capacity of the rooms. The 

lecture rooms and laboratories were equipped with the same basic furniture such as tables, chairs, and 

whiteboards. All of the windows inside the lecture rooms and laboratories were installed with blinds to block 

out sunlight, which could cause glare and lead to a loss of concentration among the students. 

Based on the technical measurements of the lecture rooms and laboratories, three-dimensional 

models of the lecture rooms and laboratories were developed using DIALux evo 10.0 software. This software 

is used to simulate the illuminance levels of natural and artificial light sources, analyze the annual energy 

consumption of artificial lighting, evaluate energy savings resulting from daylighting, and assess the energy 

performance of buildings [22]. The characteristics of the lecture rooms and laboratories such as the room 

dimensions, number and arrangement of luminaires, color and arrangement of furniture and equipment, 

installation of blinds at the windows, and paint, were the same as those in the actual lecture rooms and 

laboratories so that the simulation models were representative of the actual case. The fixtures and furnishings 

for the simulation models are available in the DIALux evo 10.0 library. Table 4 shows the lighting 

specifications for the actual and simulation cases. It shall be noted that the Philips Ecofit T8 LED tube was 

not available in the software, and therefore, the lamp was replaced with an NVC International T8E LED tube 

having similar specifications [23], [24]. The average illuminance levels predicted by the simulation models 

were then compared against the required illuminance levels specified in the MS 1525 standard for classrooms 

and laboratories to determine whether the rooms were overlit, underlit, or adequately lit. 

 

 

Table 1. Specifications of the validation room 

Room code Lamp type Working plane (m) Number of luminaires 

Room dimensions 

(length×width) 
(m×m) 

Validation room Philips Lifemax fluorescent tube, 36 W 0 1 1.92×1.92 

 

 

Table 2. Specifications of the lecture rooms 

Room code Lamp type Working plane (m) Number of luminaires 
Room dimensions 

(length×width×height) 

(m×m×m) 

BK 1 Philips Ecofit LED tube, 18 W 0.75 16 12.00×7.20×2.60 

BK 3 Philips Ecofit LED tube, 18 W 0.75 48 14.57×8.99×3.30 
BK 9 Philips Ecofit LED tube, 18 W 0.75 24 8.82×7.33×3.30 

BK 10 Philips Ecofit LED tube, 18 W 0.75 36 10.21×5.29×3.30 

 

 

Table 3. Specifications of the laboratories 

Room code Lamp type Working plane (m) Number of luminaires 

Room dimensions 

(length×width×height) 

(m×m×m) 

ME 12 Philips Ecofit LED tube, 18 W 0.90 64 14.84×14.55×3.30 

ME 18 Philips Ecofit LED tube, 18 W 0.90 64 15.25×14.34×3.30 

ME 1 Philips Ecofit LED tube, 18 W 0.90 64 14.95×14.64×3.30 
ME 23 Philips Ecofit LED tube, 18 W 0.90 100 14.95×14.11×3.30 

ME 5 Philips Ecofit LED tube, 18 W 0.90 220 33.02×14.34×3.30 

ME 7 Philips Ecofit LED tube, 18 W 0.90 220 31.92×14.72×3.30 

 

 

Table 4. Lighting specifications for the actual and simulation cases 
Specification Actual case Simulation case 

Lamp type Philips Ecofit T8 LED tube NVC International T8E LED tube 

Luminous flux (lm) 1,800 1,840 
Input power (W) 18 18 

Color designation Cool white Cool white 

Correlated color temperature (K) 6,500 6,500 

Color rendering index 80 75 
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3. RESULTS AND DISCUSSION 

To validate the accuracy of the simulation model developed in the DIALux evo 10.0 software, the 

illuminance levels of the validation room were measured and compared with those predicted by the 

simulation model, and the results are tabulated in Table 5. It can be observed that the illuminance levels 

predicted by the simulation model showed good agreement with those from measurements, with a percentage 

error of less than 2%. This is indeed expected since the DIALux evo 10.0 software conforms to the European 

standard (EN) 12464-1:2011 [25]. 

Following this, four lecture rooms were simulated using the DIALux evo 10.0 software to determine 

their illuminance levels, and the average illuminance levels were compared with the illuminance levels 

required for classrooms (300 lx) and laboratories (500 lx) stipulated in the MS 1525 standard. The percentage 

differences were calculated for the lecture rooms and laboratories selected in this study to determine whether 

the rooms were overlit, underlit, or adequately lit. Based on practical experience, the percentage difference 

between the average illuminance level obtained from simulation and the required illuminance level should be 

within 20%. The results are presented in Tables 6 and 7. 

As shown in Table 6, the average illuminance levels of BK 1, BK 3, BK 9, and BK 10 lecture rooms 

were significantly higher than the value prescribed in the MS 1525 standard, resulting in percentage 

differences of more than 20%. Hence, it can be deduced that the lecture rooms were overlit. As shown in 

Table 7, three laboratories (ME 1, ME 12, and ME 18) did not meet the required illuminance level of 500 lx, 

and these laboratories were underlit, as indicated by the negative percentage differences. In contrast,  

the ME 5, ME 7, and ME 23 laboratories met the required illuminance level, with percentage differences of 

less than 20%, indicating that these laboratories were adequately lit. Simulations were performed to improve 

the illuminance levels of BK 1, BK 3, BK 9, and BK 10 lecture rooms and ME 1, ME 12, and ME 18 

laboratories in order to meet the illuminance level requirements set in the MS 1525 standard. This was done 

by varying the number of luminaires, changing the lighting arrangement, changing the lamp type, or making 

use of natural sunlight. Suggestions were made to improve the illuminance levels of the lecture rooms and 

laboratories, as summarised in Tables 8 and 9. Figure 1 shows the simulation result for the ME 18 laboratory 

before improvement, whereas Figure 2 shows the simulation result after improvements were made by 

opening the window blinds to let natural sunlight into the laboratory. Indeed, the average illuminance level 

increased from 406 lx (Table 7) to 572 lx (Table 9) by making use of natural sunlight. 
 

 

Table 5. Validation of the simulation model developed in the DIALux evo 10.0 software 
Illuminance level obtained from measurements (lx) Illuminance level obtained from simulations (lx) Percentage error (%) 

180 182 0.55 

200 198 0.50 

180 176 1.12 
190 194 1.04 

220 228 1.79 

200 194 1.52 
180 178 0.56 

200 205 1.23 

180 180 0.00 

 

 

Table 6. Comparison between the average illuminance levels predicted by the simulation models and the 

required illuminance level stipulated in the MS 1525 standard for lecture rooms 
Room 
code 

Average illuminance 
level (lx) 

Required illuminance 
level (lx) 

Deviation in 
illuminance level (lx) 

Percentage 
difference (%) 

Remark 

BK 1 460 300 160 53.33 Overlit 

BK 3 447 300 147 49.00 Overlit 
BK 9 365 300 65 21.67 Overlit 

BK 10 401 300 101 33.67 Overlit 

 

 

Table 7. Comparison between the average illuminance levels predicted by the simulation models and the 

required illuminance level stipulated in the MS 1525 standard for laboratories 
Room 

code 

Average illuminance 

level (lx) 

Required illuminance 

level (lx) 

Deviation in 

illuminance level (lx) 

Percentage 

difference (%) 
Remark 

ME 12 438 500 −62 −12.40 Underlit 

ME 18 406 500 −94 −20.00 Underlit 
ME 1 413 500 −87 −17.40 Underlit 

ME 23 550 500 50 10.00 Adequately lit 

ME 5 576 500 76 15.20 Adequately lit 

ME 7 567 500 67 13.4 Within range 
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Table 8. Suggestions to improve the illuminance levels inside the lecture rooms 

Room code Suggestions 
Average illuminance level 

after improvement (lx) 

BK 1 

− Because the room height is only 2.6 m from the floor, the distance between the 

luminaires and a working plane is closer than that in other lecture rooms. 

− Reduce the number of luminaires from 24 to 12. 

− Change the lighting arrangement from vertical to horizontal. 

346 

BK 3 Reduce the number of luminaires from 48 to 32. 324 

BK 9 Reduce the number of luminaires from 24 to 16. 318 

BK 10 Reduce the number of luminaires from 48 to 32. 303 

 

 

Table 9. Suggestions to improve the illuminance levels inside the laboratories 

Room code Suggestions 
Average illuminance level 

after improvement (lx) 

ME 12 − Make use of natural sunlight by opening the window blinds. 556 

− Change the lamp type. Use lamps with a luminous flux of 2,100 lm instead 

of those with a luminous flux of 1,800 lm. 

505 

ME 18 Make use of natural sunlight by opening the window blinds. 572 

ME 1 Make use of natural sunlight by opening the window blinds. 553 

 

 

 
 

Figure 1. Simulation result for the ME 18 laboratory before improvement 

 

 

 
 

Figure 2. Simulation result for the ME 18 laboratory after improvement 
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4. CONCLUSION 

Using the appropriate lighting system in lecture rooms and laboratories is essential to improve the 

teaching and learning environment. According to the MS 1525 standard, the illuminance levels required for 

classrooms and laboratories are 300 and 500 lx, respectively. Hence, it is crucial to determine the illuminance 

levels of lecture rooms and laboratories in an academic building to ensure that the rooms fulfill the 

illuminance level requirements stipulated in the MS 1525 standard. In this study, simulations were performed 

using DIALux evo 10.0 lighting design software to determine the illuminance levels of four lecture rooms 

and six laboratories in the Faculty of Electrical Technology and Engineering, Universiti Teknikal Malaysia 

Melaka, Malaysia. The results showed that the illuminance levels of the lecture rooms were significantly 

higher than the required illuminance level of 300 lx, indicating that the rooms were overlit and may cause 

discomfort to both academic staff and students. The results also showed that three laboratories were underlit 

whereas the other three laboratories were adequately lit. Suggestions were made to improve the illuminance 

levels inside the lecture rooms and laboratories. Based on the results, it is essential to study the relevant 

design guides and assess the layout of the lecture rooms and laboratories before setting up a lighting system 

since the room dimensions, lamp type, number of luminaires, and lighting arrangement all affect the 

illuminance level. 

 

 

ACKNOWLEDGEMENTS 

The authors acknowledge the support provided by the Ministry of Higher Education Malaysia and 

Universiti Teknikal Malaysia Melaka (UTeM) in funding the study. 

 

 

REFERENCES 
[1] A. Bista, D. Bista, H. Bhattarai, and P. Bhusal, “Constrains of lighting design and installation in complex spaces: a case study of 

lighting in Nepalese heritage sites,” in 2023 IEEE Sustainable Smart Lighting World Conference & Expo (LS18), IEEE, Jun. 

2023, pp. 1–5. doi: 10.1109/LS1858153.2023.10170431. 

[2] Z. Kong and J. A. Jakubiec, “Instantaneous lighting quality within higher educational classrooms in Singapore,” Front. Archit. 
Res., vol. 10, no. 4, pp. 787–802, Dec. 2021, doi: 10.1016/j.foar.2021.05.001. 

[3] K. K. Y. Hui, Sam C.M. and Cheng, “Analysis of effective lighting systems for university classrooms,” in Proceedings of the 

Henan-Hong Kong Joint Symposium 2008, 30 Jun-1 July 2008, Zhengzhou, China, 2008, pp. 53–64. 
[4] D. F. de Souza, P. P. F. da Silva, L. F. A. Fontenele, G. D. Barbosa, and M. de Oliveira Jesus, “Efficiency, quality, and 

environmental impacts: a comparative study of residential artificial lighting,” Energy Reports, vol. 5, pp. 409–424, 2019, doi: 

10.1016/j.egyr.2019.03.009. 
[5] G. Zissis and P. Bertoldi, “A review of advances in lighting systems’ technology-the way toward lighting 4.0 era,” IEEE Open J. 

Ind. Appl., vol. 4, pp. 111–120, 2023, doi: 10.1109/OJIA.2023.3263182. 

[6] Department of Standards Malaysia, Energy efficiency and use of renewable energy for non-residential buildings-code of practice, 
Second rev. Cyberjaya: Department of Standards Malaysia, 2014. 

[7] N. Castilla, J. L. Higuera-Trujillo, and C. Llinares, “The effects of illuminance on students′ memory. a neuroarchitecture study,” 

Build. Environ., vol. 228, p. 109833, Jan. 2023, doi: 10.1016/j.buildenv.2022.109833. 
[8] P. Pracki and U. Blaszczak, “The analysis and assessment of lighting system in mass residence building on the example of 

dormitory in Warsaw,” Procedia Environ. Sci., vol. 38, pp. 356–363, 2017, doi: 10.1016/j.proenv.2017.03.101. 

[9] M. N. Iqbal, L. Kutt, N. Shabbir, and B. Asad, “Comparison of current harmonic emission by different lighting technologies,” 
2020 IEEE 61st Annu. Int. Sci. Conf. Power Electr. Eng. Riga Tech. Univ. RTUCON 2020 - Proc., 2020, doi: 

10.1109/RTUCON51174.2020.9316615. 

[10] M. Knoop et al., “Daylight: what makes the difference?,” Light. Res. Technol., vol. 52, no. 3, pp. 423–442, 2020, doi: 
10.1177/1477153519869758. 

[11] C. A. Cheng, C. H. Chang, H. L. Cheng, T. Y. Chung, C. H. Tseng, and K. C. Tseng, “A single-stage LED tube lamp driver with 

input-current shaping for energy-efficient indoor lighting applications,” J. Power Electron., vol. 16, no. 4, pp. 1288–1297, 2016, 
doi: 10.6113/JPE.2016.16.4.1288. 

[12] B. L. Morrow and S. M. Kanakri, “The impact of fluorescent and LED lighting on students attitudes and behavior in the 

classroom,” Adv. Pediatr. Res., 2018, doi: 10.24105/apr.2018.5.15. 
[13] J. Woland, “LED lighting,” Landsc. Archit., vol. 92, no. 10, pp. 88–95, 2002, [Online]. Available: 

http://www.jstor.org/stable/44674908 

[14] D. F. Espejel-Blanco, J. A. Hoyo-Montano, J. M. Tarin-Fontes, H. Mayboca-Araujo, D. G. Schurch-Sanchez, and D. L. Gonzalez-
Guerrero, “Simulation of retrofitting of ligthing system of an academic building for energy savings,” in 2017 IEEE Conference on 

Technologies for Sustainability, SusTech 2017, 2018. doi: 10.1109/SusTech.2017.8333512. 

[15] M. Zalesinska, S. Szwedek, and A. Pawlak, “Evaluation of lighting parameters at the workplace with the use replacements for 
incandescent lamps,” 7th Light. Conf. Visegr. Countries, LUMEN V4 2018 - Proc., 2018, doi: 10.1109/LUMENV.2018.8521106. 

[16] N. Pratiwi and A. G. Djafar, “Analysis of lighting performance in the hall of the Faculty of Engineering, State University of 

Gorontalo by using the DIAlux evo 9.0 simulation,” IOP Conf. Ser. Earth Environ. Sci., vol. 738, no. 1, 2021, doi: 10.1088/1755-
1315/738/1/012032. 

[17] S. Wang, “The view of classroom light design optimization simulation,” in Proceedings of the First International Conference on 

Information Sciences, Machinery, Materials and Energy, 2015, pp. 1768–1772. doi: 10.2991/icismme-15.2015.362. 
[18] Jabatan Kerja Raya Malaysia, Guidelines for interior lighting using the lumen method. Jabatan Kerja Raya Malaysia, 2008. 

[19] M. Miki, S. Fujimoto, Y. Motoya, and R. Okunishi, “Maximization of the average color rendering index of color temperature and 

illuminance constraints,” in Proceedings-2013 IEEE International Conference on Systems, Man, and Cybernetics, SMC 2013, 

2013, pp. 4583–4588. doi: 10.1109/SMC.2013.780. 



Int J Adv Appl Sci  ISSN: 2252-8814  

 

Illuminance study of lecture rooms and laboratories in an educational … (Muhammad Asyraf Zainal) 

199 

[20] O. Ayan and B. E. Turkay, “Comparison of lighting technologies in residential area for energy conservation,” in 2017 
International Conference on Sustainable and Renewable Energy Engineering, ICSREE 2017, 2017, pp. 116–120. doi: 

10.1109/ICSREE.2017.7951523. 

[21] D. Durmus, M. N. Tengelin, and A. Jagerbrand, “Investigating the methods and health outcomes of research studies on light 
pollution and human physiology and behaviour: a systematic review,” in 2022 Joint Conference - 11th International Conference 

on Energy Efficiency in Domestic Appliances and Lighting and 17th International Symposium on the Science and Technology of 

Lighting, EEDAL/LS:17 2022, Toulouse, 2022. 
[22] A. Ahmad, A. Kumar, O. Prakash, and A. Aman, “Daylight availability assessment and the application of energy simulation 

software–a literature review,” Mater. Sci. Energy Technol., vol. 3, pp. 679–689, 2020, doi: 10.1016/j.mset.2020.07.002. 

[23] S. A. Ghani and I. M. Yusoff, “Comparative study of residential lighting technologies,” J. Adv. Res. Appl. Sci. Eng. Technol., vol. 
14, no. 1, pp. 8–20, 2019. 

[24] M. S. I. Aziz, H. Harun, A. S. I. Ramli, A. M. Azmi, N. Y. Dahlan, and R. Zailani, “Energy efficiency initiatives for a hospital 

building in Malaysia,” J. Adv. Res. Fluid Mech. Therm. Sci., vol. 88, no. 3, pp. 145–155, 2021, doi: 10.37934/arfmts.88.3.145155. 
[25] B. C. Howard, W. Brinsky, and S. Leitman, Green lighting, vol. 109, no. 4. Mexico: McGraw-Hill, 2010. doi: 

10.4324/9780429401534-4. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Muhammad Asyraf Zainal     was born in Ipoh, Perak, Malaysia, in 1997. He 

received his Diploma in Electrical and Electronic Engineering from Politeknik Ungku Omar 

(PUO) in 2018 and his BEng. (Hons.) degree in Electrical Engineering from Universiti 

Teknikal Malaysia Melaka in 2022. He is currently working as an Assistant Engineer at 

Jabatan Penyiaran Malaysia. He can be contacted at email: asyrafzainall@gmail.com. 

  

 

Sharin Ab Ghani     received his BEng. (Hons.) degree in Electrical Engineering 

from Universiti Teknikal Malaysia Melaka in 2008, MEng. degree in Electrical Engineering 

from Universiti Tenaga Nasional in 2012, and a Ph.D. degree in Electrical Engineering from 

Universiti Teknologi Malaysia in 2019. Currently, he is serving as a Senior Lecturer at the 

Faculty of Electrical Technology and Engineering, Universiti Teknikal Malaysia Melaka. His 

research interests are centered on high voltage engineering, power equipment condition 

monitoring, green electrical insulation, design of experiments, and optimization. To date, his 

outstanding research works have been published in Web of Science-indexed (3) and Scopus-

indexed (65) journals. He also has experience in consultation work with industries related to 

electrical installation design, transformer condition assessment, and partial discharge 

analysis. He can be contacted at email: sharinag@utem.edu.my. 

  

 

Imran Sutan Chairul     was born in Kuala Lumpur, Malaysia, in 1984. He 

received his BEng. (Hons.) degree in Electrical Engineering from Universiti Teknikal 

Malaysia Melaka in 2008, and MEng. degree in Electrical Engineering from Universiti 

Tenaga Nasional in 2012. He recently completed his Ph.D. degree in Electrical Engineering 

from Universiti Teknikal Malaysia Melaka and DEng. degree in Life and Materials Systems 

Engineering from Tokushima University, Japan. His research is focused on vegetable-based 

transformer dielectric liquids. He can be contacted at email: imransc@utem.edu.my. 

  

 

Mohd Shahril Ahmad Khiar     was born in Selangor, Malaysia, in 1984. He 

received his BSc. degree in Electrical and Electronics Engineering from Korea University in 

2008, a Master’s degree in Electrical Engineering from Universiti Tenaga Nasional in 2012, 

and a Ph.D. degree from the University of Southampton, United Kingdom, in 2019. He is 

currently serving as Senior Lecturer at the Faculty of Electrical Technology and Engineering, 

Universiti Teknikal Malaysia Melaka, and as Deputy Head of the Electrical Asset Condition 

Monitoring (e-AMCM) Research Group. His research interests include high voltage 

engineering and insulation materials, sensors, condition monitoring for power equipment, 

and asset management. Since 2013, he has published over 28 refereed conference and journal 

papers associated with transformer condition monitoring and asset management. He can be 

contacted at email: mohd.shahril@utem.edu.my. 
 

https://orcid.org/0009-0008-4213-4855
https://orcid.org/0000-0002-8646-8776
https://scholar.google.co.id/citations?user=kLK6vRAAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=56504019900
https://www.webofscience.com/wos/author/record/D-3868-2012
https://orcid.org/0000-0001-9829-9546
https://scholar.google.co.id/citations?user=pvtngFAAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=55336864500
https://www.webofscience.com/wos/author/record/2010181
https://orcid.org/0000-0002-5781-3884
https://scholar.google.co.id/citations?user=ICoE0bYAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=55336341600
https://www.webofscience.com/wos/author/record/1953984

