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ABSTRACT
Lighting is an essential factor in interior environments because it affects comfort, visibility, and the usability of spaces. Basement interiors and enclosed rooms in many buildings receive very little natural light and therefore depend mostly on electrical lighting systems. Continuous use of artificial lighting increases energy consumption and operational cost.
This research proposes a horizontal mirror lighting system designed to improve illumination inside basement interiors without major structural modifications. The concept is inspired by optical reflection techniques used in periscopes, where light travels through a sequence of reflective surfaces. Instead of carrying light vertically through roof openings, the proposed method transfers light horizontally near ceiling level using plane mirrors.
A small experimental model was prepared using cardboard sheets, mirrors, LED lighting, and diffuser material. The setup was tested under both simulated daytime and nighttime conditions. Light intensity values were recorded with the help of a mobile lux meter application in order to examine the performance of the system after multiple reflections.
The experiment revealed that reflected light can successfully travel through several mirrors when alignment is maintained properly. Although light intensity decreases after every reflection, the arrangement still provides useful illumination when the number of mirrors is controlled. The diffuser material also helped in reducing glare and distributing light more uniformly within the space.
The study concludes that the proposed mirror lighting arrangement can become a practical, economical, and energy-conscious solution for basement and enclosed interior spaces.
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1. INTRODUCTION
Lighting plays an important role in the quality and functionality of interior spaces. Natural daylight improves visibility, creates a pleasant indoor atmosphere, and contributes to human comfort and well-being. However, many enclosed areas such as basements, storage rooms, and underground interiors do not receive adequate natural light. Because of this limitation, these spaces rely heavily on artificial lighting throughout the day.
Conventional daylight systems such as skylights and reflective tubes are generally designed for vertical light transfer and require direct roof access. In existing buildings, especially basement structures, creating such openings can be expensive and technically difficult. As a result, there is a need for an alternative method that can improve illumination inside enclosed spaces without extensive construction work.
The present study introduces a horizontal mirror lighting system that transfers light through a series of reflective mirrors fixed near ceiling level. The concept is influenced by the functioning of a periscope, where mirrors redirect light from one point to another. In this system, daylight entering from an external opening can travel horizontally through mirrors during daytime conditions. At night, an LED source can follow the same reflective path to illuminate the interior.
This creates a hybrid lighting arrangement that can function under both natural and artificial lighting conditions. The main purpose of the research is to examine whether horizontal light transfer through mirrors can improve lighting quality in basement interiors while reducing dependence on electricity.

2. LITERATURE REVIEW
Several studies related to daylighting and interior illumination suggest that natural light improves indoor environmental quality and reduces electrical energy consumption. Researchers in the field of sustainable architecture have highlighted the importance of daylight in creating healthy and energy-efficient buildings.
Existing daylight systems such as solatubes and reflective pipes are capable of transporting sunlight effectively into interior spaces. However, these systems mainly operate in vertical directions and depend on roof-level installations. This limits their suitability for underground or enclosed spaces where roof access is unavailable.
Mirrors have long been used in interior design to increase brightness and visually enlarge spaces. Their functioning is based on the law of reflection, according to which the angle of incidence is equal to the angle of reflection. This principle is commonly applied in scientific instruments such as optical periscopes.
Hybrid lighting approaches that combine natural and artificial light are also becoming increasingly important in energy-efficient design practices. Most previous studies focus either on decorative reflective surfaces or vertical daylight transportation systems. Comparatively fewer studies investigate the controlled horizontal movement of light through multiple reflective surfaces for practical interior illumination.
This research attempts to fill that gap by studying a simple mirror-based arrangement capable of guiding light horizontally inside enclosed basement interiors.

3. RESEARCH METHODOLOGY
The study was carried out using an experimental research method. A small-scale physical model representing a basement room was prepared using cardboard sheets. Plane mirrors were arranged in a horizontal sequence near the ceiling level to direct light from one point to another through reflection.
A torchlight source was used to imitate sunlight during daytime testing, while LED lighting was used to simulate nighttime conditions. A diffuser sheet was placed at the end of the reflective path in order to spread light more evenly inside the model.
The experiment was conducted in a controlled environment to avoid unwanted external light interference. Light intensity measurements were recorded using a mobile lux meter application after each stage of reflection.
Experimental Materials
· Cardboard enclosure representing basement space 
· Plane mirrors arranged horizontally 
· Torchlight for daylight simulation 
· LED light source for nighttime simulation 
· Diffuser sheet for even light distribution 
· Mobile lux meter application for recording readings 
Experimental Procedure
1. Mirrors were installed in a straight horizontal arrangement. 
2. Light was directed towards the first reflective surface. 
3. Reflected light movement through multiple mirrors was observed carefully. 
4. Lux readings were measured after each reflection stage. 
5. Different mirror combinations were tested repeatedly. 
6. The obtained readings were analyzed and compared. 

4. RESULTS AND FINDINGS
The experimental observations confirmed that light could move successfully through multiple reflective surfaces when mirrors were aligned accurately. However, the intensity of illumination gradually reduced after each reflection because a small amount of light was lost at every stage.
	Number of Mirrors
	Light Intensity
	Observation

	1 Mirror
	100 Lux
	Strong illumination

	2 Mirrors
	85 Lux
	Minor reduction

	3 Mirrors
	70 Lux
	Balanced brightness

	4 Mirrors
	55 Lux
	Visible decrease

	5 Mirrors
	40 Lux
	Weak illumination

	6 Mirrors
	30 Lux
	Dim condition


The observations suggest that the most effective performance was achieved when the system contained approximately three to four mirrors. Beyond this range, the reduction in brightness became more noticeable.
The diffuser sheet improved visual comfort by spreading light more uniformly throughout the interior space and reducing direct glare effects. Another important finding was that the same reflective setup worked successfully under both daytime and nighttime lighting conditions.

5. DISCUSSION
The results of the experiment indicate that the proposed horizontal mirror lighting arrangement has the potential to function as a low-cost and energy-efficient lighting solution for basement interiors. Compared with traditional daylighting systems, the proposed method does not require roof penetration or extensive structural modification, making it suitable for existing buildings.
The study also highlighted the importance of accurate mirror placement. Even small angular variations affected the path of reflected light and reduced system efficiency. Therefore, proper alignment and high-reflective mirror surfaces are necessary for practical implementation.
One of the major advantages of the system is its hybrid nature. During daytime conditions, natural light can be transferred into the basement interior, while at night the same reflective path can distribute LED illumination. This dual functionality can help reduce energy usage while maintaining consistent lighting conditions.
Although the experiment was conducted using a small model, the concept shows strong potential for future applications in storage areas, underground parking spaces, service corridors, and other enclosed interiors. Future developments may include advanced reflective materials, automated light tracking systems, and larger-scale testing.

6. CONCLUSION
The research examined the possibility of improving illumination inside basement interiors through a horizontal mirror-based lighting system. The experimental study demonstrated that light can travel effectively through a sequence of mirrors arranged horizontally near ceiling level.
The findings revealed that although light intensity decreases gradually after multiple reflections, the system can still provide useful illumination when an appropriate number of mirrors is used. The addition of diffuser material further enhanced the quality of lighting by improving distribution and minimizing glare.
The proposed system offers several practical advantages, including low installation cost, reduced dependence on electrical lighting, minimal structural intervention, and hybrid operation during both day and night. Therefore, the concept can be considered a promising sustainable lighting strategy for enclosed architectural spaces.
Further research may focus on real-scale implementation, improved reflective technologies, and integration with modern sustainable building systems for enhanced performance.

