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ABSTRACT 

 Over the impending modernized 

work, it is essential to reserve the energy for 

the future generation as such that it is treated 

as a core factor for fulfilling the overall 

habitat of the human. Numerous industries 

are consuming a huge amount of energy 

source day by day for the enhancement of 

the working condition in industries. As the 

result of the heavy consumption of 

electricity leads to the scarcity of the energy 

in the future life respectively. Despite the 

energy consumption through electric 

lightning, natural resources such are day 

lightening are more beneficial in preserving 

the energy.  Day lightening is comprised of 

an effective practice in dealing with the 

brightening of the industrial working space 

without the effective consumption of electric 

power. Sequentially, the principles of the 

daylighting are accurate in giving out a 

luminous working condition. Therefore the 

strategies are initiated by the comprehensive 

strategies followed in the pre-built features 

of daylighting scheme. Accordingly, this 

review study will point out the potency in 

implementing the daylighting mechanism on 

to the industrial working area. Concurrently 

this review investigate the underlying issues 

arisen from the frequent use of daylighting 

among large workspace of the industry. 

Henceforth, from a numerous study form the 

recent years it is found to be better than by 

inducing the VELUX visualizer onto to the 

existing daylight simulation software will 

enhance the properties of the simulation 

nature. Consequentially, the study also 

carries out a review on the efficacy of 

introducing the ELC visualizer software 

upon the daylighting simulation. The ELC 

visualizer is proposed to calculate the 

intensity of the daylighting inside the 

working space relative to the simulation. 

Consequently, the efficient utilization of the 

day lightening scheme will improve the 
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visual comfort of the building, on the other 

hand, will rectify the improved level of 

energy consumption form the existing 

strategy. The review also points out a 

comprehensive enhancement in the aspect of 

visual simulation with the trending strategy 

of daylighting. Henceforth, the 

comprehensive review can motivate the 

research to enhance the practice of day 

lightening onto the industries to retain the 

stock of energy for the upcoming world.  

Keyword: Daylighting, VELUX Visualizer, 

EIC Visualizer, Energy Efficiency, Solar 

energy 

 

1.1 INTRODUCTION TO DAY 

LIGHTING IN INDUSTRIES  

 Over a past decades, the 

industrialization are assessed as an intensive 

reason for the enhancement in the economic 

level of the world. Economical enhancement 

of the modernization may result in the huge 

consumption of artificial energy to meet 

various utility of the daily concern, as a 

result the emission of carbon gas upon the 

nature occurs. The increasing reason for the 

environmental pollution leads to the 

tremendous explosion of the artificial source 

of energy and also tempts to the formulation 

of global warming. Accordingly, inorder to 

control the raising danger, it is elegant to 

manipulate the natural available source of 

lightening factor such as day lighting. 

Worldwide interest for artificial light has 

developed at a normal rate for each annum, 

as indicated by the International Energy 

Agency (IAE). Henceforth, the availability 

of the concerned energy may be constituted 

as a crucial factor to be afford with (Dabe et 

la 2018). Accordingly, instead for 

depending on to the artificial source of 

energy it is better to go ahead with the 

natural sustainable path of energy to any 

extend. In perspective of the current 

financial patterns and approaches, global 

power utilization for lighting is anticipated 

to ascend in the following years.  

 Daylight is the most advantageous, 

productive, inexhaustible and a normally 

accessible light source around the universe. 

Energy utilization of sunlight in structures is 

a crucial thought for limiting the carbon 

effects of the constructed condition and for 

making indoor situations that help the 

solace, execution and prosperity of building 

inhabitants. Daylighting is considered as the 

practice of inducing opening, reflective 

surface over the ceiling of the industrial 

building, inorder to absorb the direct 
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sunlight and generate a natural lightening 

inside the building space.Specific 

consideration is given to daylighting while 

at the same time planning a building when 

the point is to augment visual solace or to 

decrease energy consumption (Acosta et al 

2018). The general target of daylighting is to 

limit the measure of fake light and to 

diminish power utilization and lower HVAC 

costs. Daylighting offers the potential for 

exceptionally profitable workplaces that 

likewise spare vitality. Counterfeit lighting 

is a generous customer of vitality in 

nondomestic structures.  

 Artificial lighting vitality utilizes can 

be lessened by just introducing less electric 

lights where daylight is available or via 

consequently diminishing or turning off 

electric lights because of the nearness of 

sunlight by a procedure known as daylight 

harvesting (Tabadkani et al 2018). In 

workplaces, it can represent as much as of 

power utilization, and if the building has a 

profound arrangement it might utilize more 

vitality than the warming does.In the spatial 

arrangement and engineering outline of 

private structures, fenestration and surfaces 

assume an essential part in the formation of 

visual articulations and in addition 

demonstrating energy effectiveness, hence, 

it is indispensable for the two planners as an 

originator and tenants as an inhabitant. 

Henceforth, the absence of daylight 

induction may adversely cause physical, 

mental and passionate discomforts to the 

inhabitants. Fenestration in the building are 

characterized as the compositional style, 

more than some other single features 

respectively. The rate at which the reception 

of the daylight onto the indoor of a spatial 

building space can be measured by the rate 

luminance on the grid factor validation 

respectively. 

 Energy conservation can be 

accomplished by the lessened utilization of 

electric lighting or from passive solar 

heating.At the point when daylight is 

utilized as a component of an incorporated 

outline technique, it can give considerable 

energy saving. The potential of reasonable 

outcomes of daylight on the indoor 

condition and inhabitants' solace and 

prosperity have been explored since the 

antiquated building typologies. Thereby the 

literature evident that the daylighting adds to 

the improvement of specialist efficiency in 

workplaces, and also in addition to the 

enhancement of the physiological conditions 

(Al et al 2018).The lighting power saving 

related to the establishment of daylighting 
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frameworks in structures is assessed to be 

near. Moreover, numerous creators have 

considered the medical advantages related to 

the utilization of daylighting, as the measure 

of illuminance and light quality are viewed 

as components characterizing a solid 

domain. Daylighting frameworks are made 

out of five principle components daylight 

sources, daylight gathering frameworks, 

daylight transmission frameworks, lighting 

control frameworks, and solar luminaries. 

 Daylight authorities catch coordinate 

daylight outside the building, daylight 

dispersion frameworks transmit 

daylight.This development in counterfeit 

light request has implied that, in the course 

of the most recent decade, worldwide power 

utilization for lighting applications has 

developed. Artificial energy are tempted as 

an energy source which consumes a large 

amount of energy consumption in the range 

of exceeded level. The indoor energy 

consumption among the industries can be 

calculated on the basis of the usage of 

concurrent method used for the validation 

respectively. VELUX Energy and Indoor 

Climate Visualizer center around windows 

and solar shading and their consequences for 

the indoor atmosphere and on the vitality 

utilization for warming, ventilation, cooling 

and electrical lighting. It is natural to utilize 

and can be utilized by anybody with direct 

to essential information of building 

innovation. It depends on a perceived and 

approved reenactment motor to give precise 

and solid outcomes. It works with a 

particular introduction and area of the 

building, custom developments and can be 

utilized for new-fabricated tasks and also 

remodel of existing houses. Results are 

condensed in a printable report containing 

key execution figures. Thus, it will be 

straightforward and quick to think about 

outcomes between indistinguishable 

building geometries and diverse selections 

of windows, sheets and solar based shading. 

1.2 REQUIREMENT AND 

IMPORTANCE OF DAYLIGHTING IN 

INDUSTRIAL WORKSPACE 

 Natural light is one of the most 

important elements in architecture, helping 

to transform spaces and save energy. Light 

can penetrate quite narrow spaces, especially 

if the surfaces of an aperture are reflective 

so only a tiny amount of floor space is given 

over to letting the light in to lower floors or 

deep plan. In extreme cases, we’ve used 

mirror-polished stainless ducts to bounce 

natural light through a very small space to 

get light into an internal room. 
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Technological advances in solar control and 

heat retention of glass, such as heat mirror 

film and reflective coatings with the 

improved thermal performance of frame 

members, have all reduced concerns 

associated with thermal loading (Sedki et al 

2017). However, not entirely. Solar glare, 

privacy and security are other concerns an 

architect has to deal with when letting in 

natural light.  

 

1.3 ENERGY EFFICIENCY IN 

INDUSTRIAL BUILDING 

Energy efficiency are determined as an 

effective factor to be consider to conserve 

the energy to a maxima and retain the source 

to be enhanced to the future generation. 

Adequate utilization of daylighting not only 

improve the visual comfort in indoor 

environment, but also reduce building 

energy consumption effectively. 

Subsequently, daylighting plays an optimal 

role in the generation of an eco-friendly 

working condition. The following are 

illustrated as the various related factors 

responsible for describing the energy 

efficiency of daylighting among numerous 

industries. 

1.3.1 Factors Affecting Energy Efficiency 

in Industrial Building 

Daylighting Suitability: For each space in a 

building, consider whether daylighting is 

appropriate. Spaces with very specific 

lighting requirements, where excessively 

high light levels could be problematic, 

should be a low daylighting priority. 

Additionally, spaces that are seldom used 

and/or used for short durations, such as 

storage rooms, restrooms, and copier rooms, 

should have a low daylighting priority. 

These types of spaces would ideally be 

located in the core of the building where 

there is limited access to daylight. Spaces 

that are continually occupied and where 

daylighting would more beneficial to the 

occupants and to the energy efficiency of the 

space should have a high daylighting 

priority. These spaces should be located 

towards the perimeter of a building where 

there is a plentiful daylight resource. 

Direct Sunlight Tolerance: For each space 

with a high daylighting priority, consider its 

tolerance to direct sunlight relative to glare 

and solar heat gains. In more public, 

transitory spaces, some direct sunlight, 

especially during the colder winter months 

or colder mornings, can be very pleasant and 

tolerated, adding sparkle and warmth to the 
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space. These spaces are ideally located 

towards the south, east, and west sides of the 

building. To use solar gains to help heat a 

public space on cold mornings, orient the 

space to the east. 

Views and Connection to the Outdoors: 

Even when the daylight resource is not 

adequate to provide the necessary lighting 

requirements, a view to the outdoors 

provides much of the psychological benefit 

of daylighting. For spaces that can be 

located close to a daylight resource, view 

lines should be considered when 

determining the space layout. Consider the 

use of transom glass and other clear glass 

applications to maintain views to the outside 

for all building occupants. 

Integrated Architecture and Daylight 

Harvesting: When considering introducing 

daylight into a building, always consider 

synergistic strategies; ways to use other 

building elements (i.e. architectural, 

mechanical and structural) to serve multiple 

functions by including a daylighting 

function as well. 

1.3.2 Influence of Solar Day Lightening In 

Industries 

Solar heat gain control is always important:  

designers must control direct sunlight 

penetration, shading the higher summer sun 

angles but possibly allowing the lower 

winter sun angles to penetrate the spaces. 

Stairwells or other less critical building 

components could be located in such a way 

as to shade more critical spaces from 

afternoon sunlight. Critical spaces could also 

be located to the north, where incident 

sunlight is minimal. Space layout is 

important, since the location of interior 

walls can help in providing adequate direct 

sunlight shading and dictate the cut-off 

angles required. It is important to consider 

direct sunlight control strategies early in the 

design process to avoid having to resort to 

more expensive and less streamlined solar 

control strategies down the road. 

1.4 DESIGNING OF ENERGY 

EFFICIENT DAY LIGHTENING IN 

INDUSTRIAL BUILDING 

Daylighting deduce the energy needs of 

electric lights, in desert atmospheres, it 

might cause intemperate warmth picks up 

and along these lines increment cooling 

loads. (Wagdy et al 2016) proposed a 

parametric way to deal with handling the 

issue using a sun powered screen keeping in 

mind the end goal to locate its ideal design 

regarding three parameters such as window-

to-divider proportion (WWR), louver tilt 
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edge, and profundity proportion. In light of 

the predefined scope of every parameter 

assessed their daylighting and energy 

execution. Results have exhibited the 

merging of arrangements at high WWRs, 

with high profundity proportions and 

descending tilt edges. What more, a 

relationship is between two diverse sunshine 

measurements and energy loads was 

recognized.  

Over the modern envelope innovations and 

structural patterns regularly support the 

selection of extensive coating surfaces. 

Light retires are then proposed to diminish 

glare objections, while giving better indoor 

sunlight circulation. (Berardi et al 2018) 

induced a research intending the   

advantages of light retires over the 

illuminance levels in places of business in 

Toronto are assessed. The helpful sunshine 

illuminance was utilized as the metric of 

investigation in this examination. Yearly 

reenactments for structures with various 

window-to-divider proportions were thought 

about. Also, the impacts of various window 

shapes, facade introduction and outer 

discouraging components were explored. 

Results demonstrate that with regards to 

investigation, light retires increment the 

helpful sunshine illuminance esteems for the 

most part in the initial from the windows 

and give a more homogeneous appropriation 

of the sunlight. Window-to-divider 

proportions over reliably bring about 

expanding glare dangers. The investigation 

demonstrates that limited full-tallness 

windows give better daylighting contrasted 

with shorter yet more extensive windows. 

The west introduction indicates higher 

helpful sunshine illuminance contrasted with 

the south-bound ones, albeit light retires are 

far less advantageous when connected to 

windows however not confronting south. 

Conclusively, the illuminance levels in 

structures with various impediment points of 

the facade are introduced keeping in mind 

the end goal to give a far-reaching 

examination about the advantages of 

receiving light retires in places of business 

in the urban setting of Toronto, Canada. 

An extensive investigation of straight light 

pipe proficiency and illuminance 

dissemination beneath roof level is 

performed utilizing HOLIGILM device. 

(Tsang et al 2018) induced a suggestions for 

light guide frameworks can be made for 

various scopes and sky luminance designs 

utilizing the information processed here. The 

computational outcomes demonstrate that 

the light pipe transmittance is a monotonic 
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capacity of sun based height, with the 

exception of low-sun points. Redistribution 

of photons at the light pipe base can be 

described by a scalar esteem called 

asymmetry parameter.  A utilization of 

productive endeavor to the arrangement of 

countless power conveyances. The base 

estimation of is at low sunlight based rises 

as a result of adjusted commitment of 

diffuse light of a sky and the immediate 

sunbeams. The low estimations of g 

demonstrate the redistribution of light is 

more uniform. Glowing power strong 

controlled by methods for HOLIGILM 

device is utilized to register illuminance 

conveyance at a working plane. The 

pinnacle power and force slope of a brilliant 

ring anticipated onto a working plane can be 

utilized to describe the optical properties of 

various light pipes in various climatic zones. 

Lighting incorporates the utilization of both 

artificial luminaires and in addition 

characteristic enlightenment by catching 

daylight. Numerous exploration 

concentrated on the quantitative connection 

between the two lighting sources, intending 

to discover the proper measure of 

illuminance for fake lighting to supplement 

normal lighting to address tenants' issues 

and decrease vitality utilizations. (Gouet al 

2018) proposes the utilization of shading 

evolving light-producing diode (LED) 

luminaires to supplement sunlight for more 

tactile working or living conditions. An 

examination was led to look at a room lit by 

a blend of normal light from window 

dividers and fake light from LED luminaires 

which could be modified to deliver four 

shading lights. Members were required to 

answer questions relating to capacity and 

sensation. For the most part, when sunshine 

was blended with warm hues, for example, 

orange or yellow, the room was all the more 

intriguing. Encourage examination called 

attention to that the green light may 

negatively affect sunlight recognition. The 

most vital finding is that when the light was 

supplemented with the blue LED luminaires, 

the room was most unwinding, satisfying 

and common, which was favored by 

members.  

1.5 CRITICAL BARRIERS OF 

ENERGY EFFICIENT DAY 

LIGHTENING IN INDUSTRIES 

Energy is an integral part of today’s modern 

life. It has become the blood of our day to 

day life. But it is not free. It comes at a 

monetary price but more than that it comes 

at environment cost too. It is very difficult to 

think about our modern life without energy. 
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But the generation of energy requires natural 

resources which are depleting day by day. 

On the other side, use of energy is 

increasing exponentially. In developing 

nation like India, about 49% of total 

commercial energy is consumed in 

industries and utilities like Compressed Air, 

Air Conditioning, Steam, Hot water, 

Electrical systems, fuel, water system 

consumes substantial part of total energy in 

these industries (Sun et al 2018). The energy 

usage in the industries are reduced by the 

help of day light management. The different 

methods are used for the collection and 

proper usage of the day lightening in various 

industries and other fields, that are given 

below, 

1.5.1 Day Lightening In Production 

Industry 

Energy saving in a building depends on 

economic background and lifetime costs of 

building fabric, of maintenance and of 

energy. Saving energy helps to maintain a 

healthy environment because the energy we 

use in lighting is usually derived from 

conventional power plants by burning the 

fossil fuels, which causes air pollution and 

contributes to acid rain, respiratory diseases, 

climate change and global warming. The 

higher saving of energy means the more 

pollution it prevent. Lighting controls makes 

buildings more comfortable, productive and 

energy efficient. Lighting control also helps 

utilities offset their peak loads and avoid the 

need to construct newer power plants, which 

indirectly tax the consumer. Apart from 

energy saving, controls are also of interest 

from the aspect of their influence or 

contribution to the introduction of 

harmonics into the power systems (Xu et al 

2018). Illuminating Engineering Society of 

North America (IESNA) recommends the 

baseline conditions for the energy 

efficiencies for the interiors of buildings as 

lamps and electronic ballasts for most 

commercial spaces and the use of lighting 

controls to shut off lighting automatically 

when not needed. ASHRAE requires that all 

lighting be controlled by an automatic shut-

off control device for buildings and each 

room has own lighting control for automatic 

turn off . Modern lighting control schemes 

offer not only convenience and also the 

ability to change light distribution to 

accommodate changes in workspace 

configuration, schedules and activities (Lee 

et al 2018). 

1.5.2 Day Lightening In Warehousing 

Warehousing, as they are designed and used 

today, consume excessive energy and other 
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natural resources contribute to serious 

environmental problems. Energy intensive 

solutions for building construction and 

heating, cooling, ventilation and lighting 

cause severe depletion of valuable 

environmental resources to meet demand for 

its sought, because the close connection 

between the consumption of energy in 

buildings and environmental damage arises. 

However, the buildings which reduce energy 

and resource consumption level of thermal 

and visual comfort for the occupants can be 

designed to meet the need. New 

constructions energy resource efficiency by 

adopting an integrated approach to the 

design, production may be affected. 

Lighting, space conditioning and ventilation 

in a nutshell, energy efficient building 

energy use of a building, passive solar 

design strategies to balance all aspects of 

energy efficient equipment and renewable 

energy sources by providing an optimized 

combination. Use of materials with low 

embodied energy also forms a major 

component in energy efficient building 

designs. 

From the above discussions one can 

comment that energy efficient buildings 

shall be designed such that those buildings 

will require minimal energy for HVAC 

system. The construction cost of energy 

efficient building for the common men 

living especially in rural India will not be 

affordable. The socio economic status of the 

common people living in the rural areas is 

not very luxurious; they are in the lower 

middle class or at the most in the middle 

class. Their expectations about comfortable 

house are least. Thus the use of an optimized 

mix of passive solar design strategies, 

energy efficient equipment in designing 

energy efficient buildings for HVAC system 

may not be affordable in rural parts of India 

if adopted at an individual level. Cracks, 

small holes through the building openings 

such as windows and doors allows 

movement of fresh outdoor air to indoor is 

the traditional method. Today due to 

centralized air conditioning and the desired 

privacy, the habitants opt for minimum use 

of windows to achieve ventilation, thus 

infiltration is the only alternative for natural 

ventilation in buildings. The rate of air 

tightness of the building, the outdoor 

temperature and wind depends on the 

unpredictable natural infiltration. During 

mild weather, some of the buildings may 

lack adequate ventilation to remove 

pollutants. 
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Most of the warehouses and stores are built 

entirely with inadequate ventilation. Some 

energy experts often quote “seal tight to 

ventilate right” as recommended approach 

for building ventilation. This reveals that to 

reduce infiltration buildings must be tightly 

sealed. From the above discussions one can 

be say that Natural ventilation means 

uncontrolled infiltration of air through vents, 

windows, doors etc. to replace indoor air. 

But the question about Natural Daylight 

remains unanswered. Secondly according to 

the whole house ventilation system “seal 

tight means ventilation right” is not feasible 

for rural houses in India where they are 

abutted and enclosed to each other, 

practically making it impossible to provide 

windows in common walls. Thus where 

windows can’t be provided the question of 

seal tight windows doesn’t arise at all. 

Considerable amount of fossil fuel based 

energy can be saved by natural ventilation 

thus reducing the need for mechanical 

ventilation, and air conditioning. 

Considering the site layout, building form 

and design of buildings in the direction of 

the prevailing winds in the summer, wind 

direction in contact with them is maximized. 

Design the prevailing wind direction to form 

narrow plan buildings. Feel a sense of 

coolness, or near a building with water 

features. Horizontally near the floor level 

openings for ventilation purposes, are more 

effective than vertical openings. Plan deep 

storey buildings with natural ventilation 

outlets in the ceiling, but the ceiling fans in 

the summer thermal comfort away from the 

perimeter zone is required (Kim et al 2017). 

1.6 SUCCESS FACTORS OF ENERGY 

EFFICIENT DAY LIGHTENING IN 

INDUSTRIES 

Energy efficiency is understood to mean the 

utilization of energy in the most cost 

effective manner to carry out a 

manufacturing process or provide a service, 

whereby energy waste is minimized and the 

overall consumption of primary energy 

resources is reduced. In other words, energy 

efficient practices or systems will seek to 

use less energy while conducting any 

energy-dependent activity: at the same time, 

the corresponding (negative) environmental 

impacts of energy consumption are 

minimized.Energy efficiency measures for 

buildings are approaches through which the 

energy consumption of a building can be 

reduced while maintaining or improving the 

level of comfort in the building. It can be 

attained by reducing energy use for lighting.  
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Intelligent maximization of natural energy 

gains can result in significant reduction of 

delivered energy required to meet a 

building’s energy needs. Environmentally 

smart buildings make intelligent use of 

energy resources, while minimizing 

waste.Natural energy gains can be 

maximized by exploiting the potential 

contribution to a building’s performance 

offered by the site and its surroundings 

through:A building plan which places 

functions in locations that minimize the need 

for applied energy, A shape which 

encourages the use of daylight and natural 

ventilation, and reduces heat losses, An 

orientation that takes account of the 

potential benefits from solar gains while 

reducing the risk of glare and overheating, 

Effective use of natural daylight combined 

with the avoidance of glare and unwanted 

solar gains. Internal heat is the thermal 

energy from people, lighting and appliances 

that give off heat to the indoor environment. 

Whereas this is desirable in cold weather as 

it reduces the energy requirements for 

heating, in hot weather it increases the 

energy required for cooling. In office 

buildings, commercial stores, shopping 

centres, entertainment halls etc., much of the 

overheating problem during the summer can 

be caused by heat produced by equipment or 

by a high level of artificial lighting. When 

there are a large number of occupants or 

clients their metabolic heat can also add to 

the problem. Energy use in typical air-

conditioned office buildings is 

approximately double that of naturally 

ventilated office buildings. The need for air-

conditioning or the size of the systems 

installed can be reduced by providing 

effective natural ventilation.Heat gains from 

lighting can be reduced by making best use 

of day lighting and by providing energy-

efficient lighting installations with good 

controls. 

Retrofitting technologies have helped to 

manage energy consumptions in residential, 

public and industrial buildings. However, 

understanding of the technical and economic 

considerations for selection of appropriate 

retrofitting technology is still evolving and 

divergent. (Khadijah et al 2018) a 

framework that combines techno-economic 

requirements as a means for evaluating the 

important retrofitting criteria and suitable 

lighting retrofit technologies for building 

projects. The framework is hinged on the 

unique features of entropy fuzzy and 

TOPSIS (Technique for Order of Preference 

by Similarity to Ideal Solution) methods. 

The analysis of the lighting technology 
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selection was performed from technical, 

economic and techno-economic 

perspectives. During the application of the 

proposed framework, four lighting 

technologies (CFL, T5, E-ballast and T8-

electronic) and nine techno-economic 

criteria were considered. The most and least 

important techno-economic criteria for the 

case study were net present value and 

electricity saved, respectively. The least and 

most suitable retrofitting technologies were 

T8-electronic and CFL, respectively, from 

techno-economic perspective. T5 and T8-

electronic were identified as the most 

suitable lighting technologies from an 

economic and technical perspectives, 

respectively. This discrepancy in the results 

justified the need for the techno-economic 

approach for the retrofitting technologies 

evaluation. 

New energy efficient lighting technologies 

have the potential to significantly reduce 

electricity consumption. But adoption of 

many technologies has been slow. (Mills et 

al 2014) examine the factors associated with 

the replacement of old incandescent lamps 

(ILs) with new energy efficient compact 

fluorescent lamps (CFLs) and light emitting 

diodes (LEDs). The ‘rebound’ effect of 

increased light luminosity during the 

transition to energy efficient bulbs is 

analyzed jointly with the replacement 

decision to control for household self-

selection in bulb-type choice. The results 

indicate that the EU ban on ILs accelerated 

the pace of transition to CFLs and LEDs, 

while storage of bulbs significantly 

dampened the speed of the 

transition.(Arkadiusz et al 2018) describes 

the concept of an expert system supporting 

improvements in a building's energy 

efficiency. An expert system is a computer 

program or group of programs that 

facilitates using knowledge and decision 

making. The main elements of an expert 

system are the knowledgebase and a 

conclusion system. The knowledgebase 

collects information about a particular area, 

which was beforehand written in using 

particular rules. The conclusion system uses 

the knowledgebase and user input facts to 

generate conclusions or prove the user's 

hypothesis. The proposed expert system 

contains information on building 

technology, modernization and installation 

activities, and the values for financial, 

environmental, and technical indicators 

characterizing these technologies. The user 

of an expert system defines the problem to 

be solved using questions. Using the 

knowledgebase, the system will present the 
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optimal solution or information that the 

technologies in the existing knowledgebase 

will be applicable in the case defined by the 

user. 

The field of the invention is light 

distribution systems and methods, and more 

specifically Sunlight distribution systems 

including adjustable mirror arrays is 

proposed by (Allen et al. 2017). In which 

reflective slats are configured to redirect 

light received from various Sun positions are 

provided. The slats or mirrored array could 

be coupled to a base of the redirector, Such 

that an adjustment of an angle of the base 

relative to the horizontal adjusts an angle of 

each slat relative to the horizontal. In some 

aspects, an algorithm can be used to 

determine the angle of tilt that maximizes 

the transmission efficiency for the mirror 

array.(Darshan et al 2018) suggested a new 

method to fulfill the power demand people 

started looking towards renewable sources 

of energy such as solar and wind energy. In 

this paper fully controlled, flexible and self-

adjusting LED lighting PV-Battery powered 

scheme using a pulse-width modulation 

(PWM) switching and controlled by a dual-

loop error driven, time de-scaled, WM 

proportional-integral-derivative (WM-PID) 

control scheme for the PV-battery interfaced 

to the LED load. It decreases the amplitude 

of transient voltage and minimize inrush 

current for balancing common DC bus to the 

LED load. The new adjustable controller 

uses a directed dual-loop error-driven, error-

time descaled controller for the PWM 

switching along with MOSFET/IGBT 

switches. The dual-action regulator uses 

error driven weighted modified (WM-PID) 

proportional-integral-derivative controller 

with quick response auxiliary derivative 

loops to achieve efficient control 

action.(Mustafa et al 2017) presents a novel 

fully controlled, flexible and self-adjusting 

LED lighting PV-Battery powered scheme 

using a pulse-width modulation (PWM) 

switching. This scheme is controlled a dual-

loop error driven, time descaled, weighted 

modified proportional-integral-derivative 

(WM-PID) control scheme for the 

photovoltaic (PV)-battery interfaced to the 

light emitting diode (LED) lighting load. It 

enhances damping of transient voltage and 

reduces inrush current for a stabilized 

common DC bus to the LED load. The novel 

proposed flexible controller utilizes a 

regulated dual-loop error-driven, error-time 

descaled controller for the PWM switching 

circuit along with MOSFET/IGBT switch 

components. The dual-action regulator uses 

error driven WM-PID controller with fast 
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acting error squared loops to ensure efficient 

control action. In addition, common DC-bus 

stabilization under severe load excursions, 

temporary DC side faults, and inrush current 

conditions are performed. 

1.7 PROBLEM DEFINITION 

Daylighting are tempted to be a most 

reliable source of energy by which source of 

the energy are naturally sustainable one. 

Nowadays, most of the architecture of the 

industrial buildings are modelled with the 

specification in the absorption of 

daylighting. Despite of the advantages the 

use of daylight may include some factors 

that may affects the effective use of the 

renewable source. Henceforth, the users may 

cause some irritation on behalf of the 

absorption of the direct sunlight on to the 

building indoor. On the basis of the study 

conducted from the recent years it is proved 

that the over glazing of the daylight directly 

on to the building are most effective issue 

faced by the intruders recently. The 

following may specifies some related studies 

proving the effectiveness of the discomforts 

faced by the concerned users respectively. 

In the recent years, there has been an 

expansion in the utilization of energy for 

lighting purposes, which has prompted an 

increment in the number of studies being 

directed regarding this matter. Most 

examinations have concentrated on light 

retires, which are daylighting frameworks 

utilized for diminishing the lighting vitality 

required for the insides of structures. Be that 

as it may, the current light retires can't 

effectively manage outer natural variables, 

which regularly prompt an encroachment of 

the privilege to light amid the night when 

the execution of the light retires break down. 

Consequently, (Lee et al 2017) proposed a 

light retire with a width-customizable 

reflector and confirm its legitimacy utilizing 

a tried. The reflector of the proposed light 

retire framework is modularized with the 

goal that the length can be balanced in 

stages. Accordingly, the ideal width of the 

light retire is computed regarding the vitality 

lessening and consistency proportion 

change, and the acquired ideal width is 

differed relying upon the season. 

Healthy conditions in possessed spaces is a 

shared objective for originators and this 

includes a progression of interlocked issues 

since various parts of the issue must be 

considered at the same time. In the process 

physical and mental perspectives ought to 

likewise be considered. (Manzan et al 2017) 

proposed a study that depicts the Energy and 
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Daylighting streamlining of a settled slanted 

board which shades an office stay with a 

south uncovered window. The window 

includes additionally client deployable 

inward Venetian blinds. Energy examination 

considers the essential vitality required for 

warming, cooling and fake lights. The 

execution of a calculation particularly 

intended to manage issues including long 

reproduction times has been effectively 

assessed the calculation has then been 

connected in the advancement circle. The 

streamlined arrangements are broke down in 

the paper, specifically three arrangements 

have been chosen least essential vitality 

utilization, least long periods of visually 

impaired sent and a moderate arrangement. 

The examination thinks about the essential 

vitality utilization and daylighting execution 

based on the Useful Daylight Illuminance 

marker and the time history of illuminance 

on predefined areas. 

1.8 MOTIVATION OF THE 

RESEARCH 

Energy consumption are validated as a 

process by which the acquired energy is 

being saved for the effective needs of the 

future generation. Energy consumption are 

considered to be a crucial fact that are 

experienced in the day to day life. Industrial 

enhancement requires a large amount of 

energy requirement for performing the daily 

functioning of the overall industrial 

production. Henceforth electricity and fuels 

are considered to be a most effective source 

of energy attained in the industry for the 

adequate running of the industrial activities. 

Lighting is termed as a core content in the 

visualization of the indoor working space, 

by which the artificial source of energy may 

tempted to the emission of the carbon gas. 

Thereby the atmospherical condition may 

get affected by the crucial factor of the 

industrial activities. Concurrently, 

daylighting are considered as a vital source 

which is being attained to overcome the 

issue of energy conservation in the forward 

globalization. Henceforth, the research is 

being motivated from the reason of energy 

consumption over the distinct industries and 

also to raise the utility of daylighting in the 

comprehensive industries.  

1.9 NUMERICAL SIMULATION FOR 

ESTIMATING EFFICIENT 

DAYLIGHTING IN INDUSTRIES 

Simulation of daylighting refers to the 

methodology to be practiced to attain an 

efficient lighting source suitable for the 

inducers. Direct explosion of the daylight 

into industrial interior will points out the 
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formulation of some discomfortable factors. 

Henceforth, it is essential to extract the 

specification of the direct lighting to give 

out an efficient stream of source adequate 

for implementing. The following are the 

various kinds of simulation tools that are 

being characterized on the basis of the 

effective specification to overcome the 

dysfunction in the direct daylight. 

1.9.1 Various Day Lightening Simulations 

in Industrial Building  

In the context of building design, windows 

are regarded as one of the most important 

components. It has been known and proven 

that windows give somewhat positive 

influence on the health and well-being of 

building occupants. Design optimization 

problems of window size in buildings with 

regard to energy saving and comfort criteria 

have been investigated many times. 

(Mangkuto et al 2018) indicate daylight 

availability and energy consumption in 

indoor spaces, a number of metrics have 

been proposed, but so far there is no 

convention on which daylight and energy 

metrics are preferred. Meanwhile, 

evolutionary techniques such like genetic 

algorithm have long been used to optimize 

parameters in building design. In the 

optimization process, however, different 

metrics or objectives normally lead to 

different degrees of uncertainty of the 

obtained results. The study determine the 

most appropriate metrics for the case of 

daylight optimization in a reference office 

space, by comparing various daylight 

metrics and lighting energy demand 

indicators, using genetic algorithm to 

optimize the window-to-wall ratio (WWR) 

and the room interior reflectance. To 

determine the appropriate metrics, the 

optimization results were classified based on 

their computational precision. Therefore, 

these two pairs of metrics are suggested as 

the most appropriate for optimizing daylight 

in the particular space. The following are 

specified as the distinct software tool which 

are being used for the simulation of 

daylighting suitable for implementing the 

industrial buildings respectively. Various 

researches utilizes the above mentioned 

simulation tools for daylighting process. 

Hence, the review introduce VELUX 

Daylighting tool for the estimating the 

daylighting of industrial building 

respectively. 

 

1.9.2VELUX Visualizer Daylighting 

Simulation  
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Simulations in Daylight Visualizer are 

performed using bidirectional ray tracing 

with photon mapping. This is a biased two 

pass method for simulating global 

illumination. In the first pass, photons are 

traced from light sources and the resulting 

hit points on non-specular surfaces are 

stored as a photon map. In the second pass, 

rays are traced from the eye/camera until 

they hit a non- specular surface. The 

radiance value at the camera- ray hit point is 

then computed using density estimation. 

VELUX Daylight Visualizer is an expert 

lighting simulation tool for the examination 

of daylight conditions in structures. It is 

expected to advance the utilization of 

daylight and to help experts by anticipating 

and archiving light levels and appearance of 

a space preceding acknowledgment of the 

building plan. These daylight measures are 

exceptionally straightforward and do not 

give data about the fluctuating daylight 

conditions that client will involve. It is 

accordingly not prescribed to utilize just the 

light factor, illuminance or luminance at one 

point in time. The nature of the rendering 

influences the accuracy of the daylight count 

in VELUX Daylight Visualizer – not only 

the nature of the rendered picture. We, along 

these lines, prescribe that renderings are 

performed with a high caliber as the 

MicroShade structure is unpredictable. 

1.9.3ELC Visualizer 

Simulation results and accuracy can be 

greatly affected by the quality of 3D models, 

and they can act as a barrier limiting the use 

of simulation tools for users without the 

necessary skills or time.  Daylight and EIC 

Visualizer have easy-to-use 3D modelers 

that permit to model a wide range of room 

types in a few minutes. The advantage of the 

embedded 3D modelers is that they ensure 

the validity of the simulation models, and 

allow for quick changes in the design to 

subsequently evaluate different scenarios. 

The modelers include databases of real-

world window products, which can be 

inserted in the model by simply dragging 

them at a desired location over the roof or 

the walls. These automated modelling 

function help to considerably speed up the 

evaluation process.  Models created in 

Daylight Visualizer can be exported to EIC 

Visualizer to limit the need for creating 

multiple models. When exported, the 

geometry of models from Daylight 

Visualizer is automatically optimized for use 

in the EIC Visualizer thermal simulation, 

and do not require further modifications 

from the users. Some parameters.  The 
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properties of the thermal zone, are pre-

defined with the purpose of reducing the 

potential mistakes made in the set-up of a 

simulation model.  

1.10 APPLICATION OF DAY 

LIGHTENING IN INDUSTRIES 

 Daylight is the essential wellspring 

of within illumination in the pre-mechanical 

earth. and Artificial light sources were 

insufficient, wasteful, and upkeep issues. 

Moreover, warming fuel was reasonable, 

and all the more significantly, mechanical 

procedures were wasteful, creating rich 

waste warmth for the office. This was 

because of their considerably higher 

efficacies and their more drawn out light 

lives.  

1.10.1 Daylighting as an Alternative 

Source in Industries 

In the past, daylighting has been at length 

used for the lighting of industrial spaces. 

Prior to the glowing illumination was the 

only sensible choice for factory and 

warehouse. Even with very high wattage 

lamps, lighting levels were quite limited. If 

capacity owner are eager to install many 

high wattage glowing fixtures in a high-

density fitting pattern, the maximum 

amperage of the circuits and/or the 

capability was still a restrictive factor.  

 

1.11 ADVANTAGES AND 

DISADVANTAGES OF 

DAYLIGHTENING IN MODERN 

INDUSTRIAL WORLD 

Daylighting is one environmentally 

responsible strategy garnering corporate 

interest. The problem is that as a new 

technology, the advantages and 

disadvantages of daylighting aren't yet well 

understood by facility managers. While most 

facility managers realize daylighting 

involves natural light, not all know that a 

well-thought-out daylighting plan requires 

more than just windows and skylights on a 

building. Here are a few daylighting 

advantages and disadvantages to consider 

before implementing a daylighting 

plan. Exposure to natural light helps our 

bodies produce Vitamin D, improves our 

circadian rhythms and sleep patterns, helps 

us to focus, enables us to get more done, and 

even makes us happier. Ensuring we get 

enough of this vital resource is key to our 

physical and psychological wellbeing. But 

according to research, we now spend close 

to lives indoors making it difficult to 

experience the benefits of natural 

light.Regardless of our modern innovations, 

human beings are still biologically 
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programmed to benefit from exposure to 

daylight. The rapid rate of technological 

advancement has vastly overtaken the speed 

of our natural evolution, and as a result of 

artificial lighting, we no longer experience 

the day and night cycles our bodies are 

designed to work around. 

1.11.1 Advantages of Daylighting in 

Industries 

The overall objective of daylighting is to 

minimize the amount of artificial light and 

reduce electricity costs, but it can also lower 

HVAC costs as well. Electrical lighting 

produces a lot of heat, whereas, if properly 

controlled, natural lighting generates hardly 

any heat at all. 

Saves the Overall Energy Consumption: 

For most buildings incorporating 

daylighting, the overall energy savings range 

from 15 to 40 percent. Although energy 

savings and sustainability may be the 

reasons companies initially opt for 

daylighting, it can also have an impact on 

the productivity and satisfaction of 

employees, students and even clients and 

retail customers. 

Natural Source of Energy: People have a 

natural attraction and need for daylight. 

Studies suggest that daylighting has a direct 

impact on well-being, productivity and 

overall sense of satisfaction. Even retail 

stores like Wal-Mart have seen the 

environmental and monetary benefits of 

daylighting for both employees and 

consumers. In an experiment, stores that 

included skylights over certain departments 

found that overall sales per square foot were 

higher in the departments lit by natural light. 

Improving the Energy Efficiency: In the 

average building, particularly commercial 

properties, lighting makes up a significant 

amount of the total energy 

expenditure/usage, and can contribute to 

around a third of your total energy bill. 

Electricity isn’t cheap, and constantly 

lighting an interior space can rack up a large 

bill in a surprisingly short space of time - 

particularly if your lighting option of choice 

isn’t energy-efficient. While the cost of 

installing windows, sliding glass doors or 

other glazing solutions might be initially 

higher than the average monthly power bill, 

once tit is installed, it doesnot cost anything 

to run  and daylighting will  luminate the  

interior spaces up even more effectively than 

artificial lighting. Henceforth, not just 

lighting that can be optimized by using 

daylight in your interior spaces, but heating 

too. It might not seem obvious at first, but 
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by choosing the right thermal glazing 

products, ‘solar gain’ (the heating effects of 

sunlight on an interior space) can be 

regulated and controlled. Essentially, with 

intelligent design you can not only light up, 

but also heat your home using natural 

sunlight, while adequate insulation can 

ensure this interior climate is maintained.  

1.11.2 Disadvantages of Daylighting in 

Industries 

Although daylighting can provide numerous 

positive results in regards to worker 

performance, if a daylighting program has 

not been executed properly, it can produce 

negative results. A few strategies can help 

facility executives overcome the challenges 

of daylighting. A high-performance 

daylighting system may initially require a 

significant investment. However, if the 

project team uses an integrated, strategic 

design approach, a company’s overall long-

term savings make up for any initial dollars 

spent on daylighting. One important point is 

controlling glare. Direct sunlight penetration 

in classrooms and office spaces often 

produces an unpleasant glare on work 

surfaces, making it difficult to work or view 

a computer screen. 

Lack of Architectural orientation: The 

proper orientation of windows and skylights 

can admit direct and diffused daylight, 

producing the best combination of light for a 

building while also reducing glare. The 

selection and placement of windows and 

skylights should be determined by the 

amount of light needed and be based upon 

climate and the design of the building. 

Over Glazing: Daylighting also calls for 

controlling the amount of heat that enters a 

building. Because the sun is such a powerful 

source to light buildings, it can also produce 

tremendous amounts of heat. If not planned 

properly, using natural lighting can result in 

undesirable heat gains. It may seem that it 

would be difficult to increase the amount of 

light without bringing in extra heat. 

However, the use of window treatments, 

window films and glazing can shade a 

window or diffuse direct sunlight, 

minimizing heat gain. This can reduce 

overall cooling loads, eliminating the need 

for a larger cooling system, resulting in 

additional overall savings. 

Intensity of Direct Light: Too much heat or 

light are not the only challenges associated 

with daylighting strategies. Some 

architectural features, such as a building’s 

roof, atrium shapes or a building’s angles, 
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can prevent daylight from illuminating a 

space. To prevent daylight obstruction, wall 

openings should be strategically placed 

within the space. 

1.12 RESEARCH CONCLUSION 

 Day lighting should been widely 

used for the illumination of manufacturing 

places. Over the study conducted from the 

past researches it is found to be better that 

by the implementation of the two simulation 

tool such as VELUX and EIC visualizer 

simulation tool will efficiently gather the 

optimal outcome by simulating the daylight 

in industrial building respectively. 

Accordingly, the by the induction of the 

daylight onto the industry will raise the 

visual effect of the industrial workspace and 

also it is the  majority talented plan for 

conserve power and falling structure process 

costs. 

1.13 FUTURE SCOPE EXTENSION OF 

THE RESEARCH 

Industries are effectively inducing the 

daylighting practice in the industrial 

workspace inorder to attain a visual impact 

for the working area and also to conserve the 

energy for the future generation. The 

specification of the daylighting are also 

needed to be enhanced in the future work in 

accomplished with the comforts of the 

inducers. The following are suggested as the 

extension of this work for future research. 

 A complete study on knowledge and 

awareness among the public about 

building energy efficiency as a 

whole and lighting efficiency in 

particular is not well documented in 

the region and hence this can be 

taken up as a pilot study. 

 The significant data on energy audit 

on major landmark projects and 

subsequent feedback on actual 

installations can be collected and 

presented. 

 The satisfaction and comfort index 

analysis done on the general public 

who has been given the personal 

control option can throw light on the 

need to develop and bench mark the 

design criteria, which could 

potentially develop into region-

specific information. 

 Ultimately, an energy efficient 

model encompassing the standards 

and best practices appropriate for the 

environment of Dubai can be built 

which could serve as an indicator for 

the entire region to follow in the 

future. 187 
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