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ABSTRACT 

 

The main objective of designing an office lighting plan is to support the work. The 

lighting solution affects the ambiance of the office, the psychological well being, 

interest, and enthusiasm of its employees. It should enhance the feeling of well- 

being and productivity, so consideration must be given to the design of the office 

interior to create a stimulating work place. It is essential that office lighting be 

included as a vital consideration towards the successful operation of any business. 

 
Here, three offices are chosen which is included in the study. 

The office layout plan has been created in AutoCAD after taking the measurements 

of the office. Furniture layout is also included in order to study the lighting effects 

with the actual situation. 

 
The office plan is then imported into Dialux software for starting the design with 

Conventional Luminaires and LED Luminaires and perform the calculations. 

 
Design considerations like LLF, Surface reflectances are chosen according to the 

standards. 

 
Standards like IS-3646, IESNA, CIE, ECBC have been referred during the design of 

the lighting plan of the four offices. 

 
Comparative Study of the lighting plan (Conventional Luminaires and LED 

Luminaires ) of the three offices are done and the data are represented in tabular 

form. 

 
During study, the parameters need to be checked are 

1. lux level has to be maintained according to the standards, 

2. In Indoor Lighting design, uniformity ratio (�0) has to be maintained 
above 0.6. 

3. Lighting Power density (LPD) value should be within limits. 

4. Glare should be within limits. 

 
The final part of the work comparison of the design conventional and LED shows how to 
minimize the energy consumption by using LED luminaire over conventional luminaire. 
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INTRODUCTION 

TO 

OFFICE LIGHTING DESIGN 
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1.1 INTRODUCTION 

 
The office environment has a significant impact on an individual’s performance at work in a variety 

of ways. One of the most influential factors in the office environment is lighting. From concentration 

to satisfaction levels, studies have shown that an individual’s health, well-being and performance at 

work can change at the flick of a switch. 

Office lighting plans must be cohesive and effectively illuminate different types of spaces that 

coexist under one roof: the reception area, open office space and meetings rooms of varying sizes, 

conference rooms etc. It must represent and reinforce the corporate image. 
 

While designing an office interior, the followings are need to be considered :- 

 

i) A cohesive environment that enhances the feeling of well-being and productivity of the office 

staff. 

ii) A flexible lighting plan that enables employees to perform tasks comfortably, effectively, 

and safely. 

iii) A lighting plan for long-term employee comfort, with a proper balance of energy savings 

and lighting quality. 

iv) Integrate and balance ambient, task, accent, and decorative lighting into each area of the 

office. 

v) Integration and control of daylight to improve employee morale and cut energy costs 
 

1.2 MOTIVATION 
 

A lighting designer must consider a variety of key characteristics when developing their lighting 

plan including lamp life, system efficiency, lumen maintenance, colour rendering and appearance, 

daylight integration and control, light distribution, points of interest, cost, system control and 

flexibility. It is a challenge for a lighting engineer to design not only the standard design parameters 

but also to keep in mind the occupants’ health conditions such as occupant’s age, eye strain, 

headaches, tiredness, sleep, listlessness. 

 

1.3 AIM OF PROJECT 
 

In this project, three office lighting plans are designed with both conventional and energy efficient ways. 

1. The first objective is to design and calculate the quantity and wattage of conventional luminaire & 

LED luminaire required to illuminate an office area maintain the standards. 

 

2. And the second objective is comparative studies between conventional & LED luminaires and 

calculation of the energy consumption. 

 

1.4 INDOOR LIGHTING DESIGN PARAMETERS 

i) Illuminance (E): The illuminance defines the amount of light falling on a surface and is measured 

in lux. 

In case the work area is yet not defined or the building owner wants flexibility, the designer can 

choose between 1) the best illuminance in the work area or 2) provide the workstations with task 

lighting and have basic lighting in the rest of the area. 

 

ii) Luminance (Lv): Luminance (Lv) is the illuminance per unit solid angle, measured in lm/m2/sr. 

In other words, luminance is the density of visible radiation (photopic or scotopic) in a given 

direction. Luminance is the measurable quantity that most resembles a person’s perception of 

brightness, although they are not quite the same. The luminance distribution in a room is 
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determined by the windows, the position of the luminaires, the light distribution and the 

reflective surfaces in the room. A well balanced luminance distribution increases visual acuity 

and contrast sensitivity. 

 

iii) Uniformity (Uo): Lighting uniformity is the ratio of minimum to average illumination for a given 

area. Lighting uniformity refers to the evenness of illumination across the work area, floor and 

walls respectively. Uniform lighting is particularly important for work areas. 

 

iv) Luminous Efficacy (lm/W): The ratio of luminous flux emitted by a lamp to the power consumed 

by the lamp. When the power consumed by control gear is taken into account, this term is 

sometime known as lamp circuit luminous efficacy and is expressed in. Y lumens/circuit watt. 

 

v) Room Surface Reflectance:The light that falls on a seeing task, comes from two sources, the 

luminaire itself (the direct component ) and the surfaces of the room (the interreflected 

component). The room characteristics that affect the amount of light reaching the task directly 

from the luminaires and maintenance and temperature. Each major room surface (walls, ceiling 

& floor) have a different reflectance. The reflectance of each has a different effect on the 

contribution of reflected light to the illumination level produced in a room. 

 
 

vi) CCT: Correlated Colour Temperature, or CCT, is a measure of a lamp’s colour appearance when 

lighted. All lamps are given a colour temperature based on the colour of the light emitted. White 

light falls into three general categories: warm, neutral and cool, measured in Kelvin (K). White 

light with a hint of yellow-like candlelight is called “warm white” (below 3000K); it enhances 

reds and oranges, dulls blues, and adds a yellow tint to whites and greens. Neutral white (3000K 

– 3500K) enhances most colors equally, and does not emphasize either yellow or blue. Bluish 

white, like moonlight on snow, is considered “cool white” (above 3500K); enhancing blues, dulls 

reds and imparts a bluish tint to whites and greens. Warm light makes a space feel smaller, more 

comfortable and familiar, where cooler light make areas appear more spacious. 

 

vii) CRI: The CRI is defined by CIE as the average of the colour rendering indexes for eight test 

colours with low chromatic saturation. Color Rendering Index, or CRI, is a measure of how a 

light source renders colors of objects compared to how a reference light source renders the same 

colors. CRI can be used to compare sources of the same type and CCT. 

The higher the CRI of a light source, the better – and more natural – colors appear. For products 

to be presented in a true-to-life way, which increases visual comfort, a CRI value of 80 – 100 is 

recommended. 

 

viii) LPD: Lighting Power Density technically represents the load of any lighting equipment in any 

defined area, or the watts per square foot or square meter of the lighting equipment. 

 

ix) Glare: The presence of a bright area in an observer’s field of view may rise to sensation of glare. 

This discomfort is measured by Glare Index. Glare value should be below the index value. 

 

x) Light Loss Factors: The LLF is defined as ratio of illuminance under actual working conditions 

for a given area to the value that would occur if lamps are operated at their rated lumen output 

and if no system variation or depreciation had occurred. Components of this factor may be either 

initial or maintained. These components are called recoverable factors. They are: Lumen 

Depreciation Factor (LLD), Luminaire Dirt Depreciation Factor (LDD), Room Surface Dirt 

Depreciation Factor (RSDD) and Lamp Burnout Factor (LBO). 

https://en.wikipedia.org/wiki/Watt
https://en.wikipedia.org/wiki/Square_foot
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2.1 Lighting Standards 

 
The following standards are considered while implementing the lighting designs. 

 

a. IS 3646 PART I  & PART II:1992 

b. IESNA LIGHTING HANDBOOK 

c. CIE 

d. ECBC 
 

2.1.1 IS 3646 

 
IS 3646 represents ‘‘Indian Standard Code of Practice for Interior Illumination’’. The primary object of 

this code is to indicate the factors which should be taken into account to achieve good lighting. It confines 

itself primarily to the lighting of working interiors, such as factories, workshops, offices, commercial 

premises, public buildings, hospitals and schools, keeping two objects in mind, namely, to make the task 

easy to see and to create a good visual environment. 

 

IS 3646 was first published in three parts, Part 1 covering principles for good lighting and aspects of 

design, Part 2 covering schedule of illumination and glare index, and Part 3 covering calculation of 

coefficient of utilization by the BZ method. Since calculation of coefficient of utilization by the BZ 

method has become obsolete, therefore, in the first revision a new method of calculation of glare indices 

has been introduced. 

 

According to the standard IS 3646 Part I, the lighting of an interior should fulfil three functions. It 

should: 

(a) Ensure the safety of people in the interior, 

(b) Facilitate performance of visual tasks, and 

(c) Aid the creation of an appropriate visual environment. 

 

Lighting affects safety, task performance and the visual environment by changing the extent to and the 

manner in which different elements of the interior are revealed. Safety is ensured by making any hazards 

visible. Task performance is facilitated by making the relevant details of the task easy to see. Different 

visual environments can be created by changing the relative emphasis given to the various objects and 

surfaces in an interior. However, A lighting installation should satisfy the functions based on the 

following lighting engineering criteria i.e. 

(i) Lighting level, 

(ii) Luminance distribution, 

(iii) Glare restriction, 

(iv) Direction of incidence of light and shadow effect, and – 

(v) Colour appearance and colour rendering. 

 
 

2.1.1.1 Lighting Levels: 

 

The lighting level produced by a lighting installation is usually qualified by the illuminance produced 

on a specified, plane. In most cases, this plane is the major plane of the tasks in the interior and is 

commonly called the working plane. The illuminance provided by an installation affects both the 

performance of the tasks and the appearance of the space. 

 

The following scale of illuminances is recommended. 

20-30-50-75-100-150-200-300-500-750-1000 -1500-2000 lux. 
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For different interiors used for the same application or for different conditions for the same kind of 

activity, a range of illuminances is recommended for each type of interior or activity intended of a single 

value of illuminance. Each range consists of three successive steps of the recommended scale of 

illuminances. For working interiors the middle value of each range represents the recommended service 

illuminance that would be used unless one or more of the following factors are considered. 

 

The higher value of the range should be used 

- Unusually low reflectance or contrasts are present in the task; 

- Errors are costly to rectify; 

- Visual work is critical; 

-.Accuracy or higher productivity is of great importance; and 

- The visual capacity of the worker makes it necessary. 

 

The lower value of the range may be used 

- Reflectance or contrasts are unusually high; 

- Speed and accuracy is not important; and 

-.The task is executed only occasionally. 
 

 
Type of Interior Range of service Illumination in 

Lux 

Entrance halls, lobbies, waiting rooms 150-200-300 

Enquiry desks 300-500-750 

General Offices 300-500-750 

Deep plan general offices 500-750-1000 

Computer Workstation 300-500-750 

Conference Rooms, Executive offices 300-500-750 

Computer and data preparation rooms 300-500-750 

Filling Rooms 200-300-500 

Reception 200-300-500 

Corridors, Passageways, stairs 50-100-150 

Canteens, cafeterias, dining rooms, 150-200-300 

Food preparation and cooking 300-500-750 

Bathroom 50-100-150 

Store Rooms 50-100-150 

Electrical Room 100-150-200 

Telephone apparatus rooms 100-150-200 

Table 2.1 gives the recommended illuminance ranges for different tasks and activities. 

 

2.1.1.2 Luminance Distribution: 

The distribution of luminance should be regarded as complementary to the design on the illuminance in 

the interior. It should take into account the following aspects: 

(i) Luminance of the task and its immediate surroundings: 
The luminance of the immediate surroundings of the task should be lower than the task 

luminance, preferably not less than l/3 of the value. This implies that the ratio of the reflectance 

of the immediate background of a task to that of the task itself should preferably be in the range 

0.3 to 0.5. 

(ii) Luminance of ceiling, walls and floor: 
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The average luminance in the peripheral field of view should not be lower than 1/10th of the task 

luminance. In working interior, in order to reduce the contrast between luminaires and 

surrounding ceiling, the ceiling reflectance should be as high as possible. In order to obtain a 

well balanced luminance distribution, the ratio of the minimum to the average illuminance should 

not be less than 0.8. 

The average illuminance of the general areas of a working interior should normally not be less 
than l/3 of the average illuminance of the task area(s). 

The average illuminance of adjacent interiors should not vary from each other by a ratio 

exceeding 5 : 1. 

(iii) Avoidance of glare by limiting the luminance of luminaires and windows. 

 
 

2.1.1.3 Restriction of Glare 

 

In interior lighting, discomfort glare from lamps and luminaires is likely to be more of a problem than 

disability glare. Glare may be caused by lamps, luminaires and windows ( direct glare ) or by the 

reflection of bright sources from surface with high reflectance ( reflected glare ). 

 

(a) Restriction of Direct Glare: Direct glare is deemed to be adequately restricted, if the mean 

luminance of the luminaires in the critical glare range 45”< y <85’, does not exceed the limiting 

luminance plotted in Diagram I and Diagram II. The luminance curves represent the luminance limits 

for luminaires, in relation to the viewing angle from nadir ( from 45” to 85” ), for quality classes 1, 

2 and 3 of glare restriction corresponding to values l.5, 2.2 and 2.55 of glare rating G, for different 

illuminance and horizontal distance a >hs, where hs is the vertical -distance between observers eye 

and the foremost luminaire. 

The stepped scales of the glare rating G is based on the following interpretation of observers’ 

impressions: 

0 = No glare, 

2 = Perceptible, 

6 = Uncomfortable, and 
6 = Intolerable glare, representing quality classes from 1 to 3, for various values of illuminance. 

For different activities and/or interiors, the importance and. extent of glare, limitation is different. 

For that reason, proper quality classes from 1 to 3 has to be selected for various values of 

illuminance: 

1. Class 1 High quality 

2. Class 2 Medium quality 

3. Class 3 Low quality 

 

Fig 2.1 Radiant Zone of a Luminaire in which the luminance has to be considered. It lies between 45° 

( 
� 

− 1) and the connecting line between the eye of the observer and the remotest luminaire, γ = ����
 

ℎ 8 ℎ 8 
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The following factors have to be kept in view while using the curves in Diagrams I and II: 

 They are intended to be used for working interiors only, 

 It is assumed that the luminaires are arranged in a regular pattern in the ceiling, 

 The curves are valid for medium to bright room surface reflectances ( ceiling reflectance of not 

less than 0.5 and wall reflectance of not less than 0.25 ), 

 A luminaire is considered to be elongated if the ratio of the length to the width of its luminous 

area is equal to or greater than 2 : 1, and 

 Luminaires without luminous sides include those with projected luminous area less than 0.03 m 

in height. 
 

Fig 2.2 Diagram I 
The luminances limiting curves of Diagram I should be used for all luminaires without luminous sides 

and for elongated luminous sides when viewed parallel to their longitudinal axis. 
 

Fig 2.3 Diagram II 

 

The curves of Diagram II should be used for luminaires with luminous sides viewed at right angles to 

their longitudinal axis. 

 

(b) Restrictions of Reflected Glare: The most effective method for restricting reflected glare is by 

arranging the location of the worker and the light source such that reflections from the latter are not 
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towards the eyes, but directed away or to the sides. It shall also be minimized using large area, low 

luminance luminaires and by using non-glassy finishes on furniture, equipment, and room surfaces. 

 

 

2.1.1.4 Color Appearance & Color Rendering 

 

The colour of light emitted by a source can be indicated by its correlated colour temperature ( CCT ). 

Each lamp type has a specific correlated colour temperature, but for practical use the correlated colour 

temperatures have been grouped into three classes ( Table 2.2 ). The choice of appropriate apparent 

colour of light source in a room is largely determined by,the function of the room. This may involve 

such psychological aspects of the colour as the impression given of warmth, relaxation, clarity, etc, and 

more mundane considerations such as ‘the need to have a colour appearance compatible with daylight 

and yet to provide a white colour at night. The ability of the light source to render colours of surfaces 

accurately may be conveniently quantified by the general colour rendering index. The colour rendering 

groups of the various lamps to be used for lighting of interiors are specified. 

 

Correlated Color Temperature ( CCT ) CCT Class 

CCT< 3300K Warm 

3300K< CCT<5300K Intermediate 

5300K<CCT Cold 

Table 2.2. Co-related Color Temperature 
 

 
Colour 

Rendering 

Groups 

CIE General Colour 

Rendering Index (Ra) 

Typical Application 

1A Ra>40 Wherever accurate colour matching is 
required, for example, colour printing 

inspection 

1B 80<Ra<90 Wherever accurate colour judgements 

are necessary and/or good colour 

rendering is required for reasons of 

appearance, for example, shops and other 

commercial premises 

2 60<Ra<80 Wherever moderate colour rendering IS 
required 

3 40 < Ra < 60 Wherever colour rendering is of little 

significance but marked distortion of 
colour is unacceptable 

4 20 < Ra < 40 Wherever colour rendering is of no 
importance at all and marked distortion 

of colour is acceptable 

Table 2.3 Color Rendering Index 
 

2.1.1.5 LIGHTING SYSTEMS 

 

Once the general requirements of the lighting installation and the room to be lighted are known. an 

analysis of the visual task may lead to more special requirements for the illumination of the interior. 

This will determine the choice of lighting system to be used and the location and arrangement of the 

luminaires. 
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1. General lighting produced by a regular array of luminaires with or without an indirect component 

results in a specific horizontal illuminance with a certain uniformity. In some situations, luminaires 

with a special light distribution are preferred so that the light comes predominantly from one 

direction. 

2. Localized General Lighting is an alternative to arrangements of uniformly spaced luminaires. 

Advantages in cost and energy saving can sometimes be realized by relating the light to the working 

zones. 

3. Local Lighting can be provided by additional luminaires placed at a small distance from the visual 

task, which illuminate only a limited area. In industrial cases, this IS often referred to as 

supplementary lighting. 

4. Local lighting is recommended for working areas when: - (a) The work involves very critical visual 

task, especially where the increased illuminance is required only on restricted areas; - (b) Perception 

of forms and textures requires strongly directional light; - (c)The general lighting does not penetrate 

to certain places because of obstructions; - (d) Higher illuminances are necessary for people with 

reduced eye sight; or –(e) It is necessary to compensate for contrast reductions caused by the general 

lighting. 

 

2.1.1.6 LIGHTING MAINTENANCE AND LIGHT LOSS FACTOR SCHEDULE 

 

Illuminance values obtained during the maintenance cycleas an average are always less than the initial 

illuminances by a ratio depending on the characteristics of the installation. This loss of light can be 

considered under three headings. 

(1) Lamp Lumen Depreciation and Failure 

(2) Luminaire Depreciation 

(3) Room Surface Depreciation 

 

 Lamp Lumen Depreciation and Failure 

The luminous flux emitted by all-lamps decreases with time of use but the rate of decrease varies 

widely between lamp types.It should be noted that the lamp lumen depreciation will be based on 

certain assumptions regarding operating conditions and one or more of the following factors may 

influence the rate of depreciation: 

a) Ambient temperature; 

b) Lamp operating position; 

c) Supply voltage and 
d) Type of control gear used 

 

 Luminaire Depreciation 

The lamp lumen depreciation mentioned above takes place even if the lamp is perfectly clean, but in 

practice further light loss results from the accumulation of dirt on the surfaces of the lamp and 

luminaire. The rate at which this soiling occurs depends mainly on the type of luminaire, the nature 

of the interior and the location of the building. 

 

 Room Surface Depreciation 

In majority of cases the illuminance produced on the relevant surfaces in an interior depends to some 

extent on inter-reflection from surfaces in the room. The proportion of illuminance so produced will 

be governed by the light distribution of the luminaires and the reflectance of the relevant surfaces. 

Luminaires with a high proportion of direct illuminance, such as down-lighters, will not be much 

affected by inter-reflection but indirect schemes will be totally dependent on it. With the passage of 

time, dirt deposited on the room surfaces will reduce their reflectance and this will result in loss of 

illuminance. 
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 Light Loss Factor 

Fig 2.4 Initial Illuminance Level Fall w.r.t Time 

The light loss factor ( LLF ) is the ratio of the illuminance produced by the same installation when new, 

It estimates the effect on the illuminance provided by the installation of the fall in the lamp luminous 

flux with hours of use and the depreciation caused by dirt deposited on luminaires and room surfaces. 

Light loss factor is, therefore, product of three other factors. 

Light-loss factor = Lamp lumen maintenance factor x Luminaire maintenance factor x Room surface 

maintenance factor 
 

It is, therefore, recommended that in interiors with fairly clean atmosphere, for example, offices, air- 

conditioned factory interiors, a light loss factor of 0.8, in interiors, which are prone to accumulate dust 

faster, for example, most industrial interiors, an LLF of 0.7 and in highly dirt-prone interiors an LLF of 

0.6 may be adopted for calculating the number of luminaires to be installed for a particular service 

illuminance. It will also mean that the average illuminance should be measured at intervals after the 

installation is commissioned and as soon as it reaches a predetermined level below the designed service 

illuminance, the cleaning schedule is due. Thereafter, the cleaning should be carried out at regular 

intervals of similar period so as to ensure that the designed service illuminance is maintained. 
 

The light loss factor can be used in the lumen method of illuminance calculation to estimate what the 

illuminance produced by the installation will be at any particular stage in its life. This is achieved by the 

following formula: 

 
 

Where, 

E = Illuminance in lux; 

E= ᵠ x n x N x U x LLF 
A 

ᵠ = Initial luminous flux of the light source; n 

= Number of lamps per luminaire 

N = Number of luminance 

A = Area to be lit (in �2 ) 
U = Utilization factor for type of luminaire in specific room conditions 

LLF = Light loss factor 

 

By calculating the light loss factor for different maintenance patterns,.it is possible to predict the pattern 

of illuminance produced by the installation in relation to elapsed time. This pattern may be used to assess 

the merits of alternative maintenance schedules. 

 

2.1.2 IESNA –The Lighting Handbook 

 

The Illuminating Engineering Society was founded in 1906. The IESNA is the recognized technical 

authority on illumination. For over ninety years its objective has been to communicate information on 

all aspects of good lighting practice to its members, to the lighting community, and to consumers through 

a variety of programs, publications, and services. The strength of the IESNA is its diversified 

membership: engineers, architects, designers, educators, students, contractors, distributors, utility 
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personnel, manufacturers, and scientists, all contributing to the mission of the Society: to advance 

knowledge and disseminate information for the improvement of the lighted environment to the benefit 

of society. 

The IESNA Lighting Handbook represents the most important reference document in the lighting 

profession. It is one means by which the Society accomplishes its mission: to advance knowledge and 

disseminate information for the improvement of the lighted environment to the benefit of society. 

 

2.1.2.1 IMPORTANCE OF OFFICE LIGHTING 

 

Offices are designed to house working people engaged in thought and in a number of forms of 

communication (written, visual, telephone, computer, and face to face). Office lighting should enable 

workers to perform these tasks effectively. Office lighting affects the appearance of the space and its 

occupants, and therefore their mood and productivity. Feelings of well-being, interest, and enthusiasm 

are affected by the environment, thus consideration should be given to the design of office interiors in 

an effort to achieve a stimulating work place. Naturally, lighting should provide good visibility for the 

visual tasks. It is important to consider the luminous environment and the lighting of visual tasks 

separately, but these aspects must work together. Energy-efficient lighting is critical to office lighting 

design. Good lighting design and applications go hand in hand with energy-efficient technologies to 

reduce operating costs and environmental pollution. 

 

2.1.2.2 THE LUMINOUS ENVIRONMENT 

 

The visual effect of an office space depends on variations in perceived brightness and color. The effects 

can be achieved by varying surface reflectance and illuminance. 

 

A. Color: Both surface reflectance and light source spectral power distribution (SPD) play important 

roles in the color of the office lighting environment. High color rendering by the light source is 

critical if fine color discriminations are being performed. The spectral composition of the light source 

determine the general overall appearance of a space, particularly the furnishings, room surfaces, and 

people in that space, and so should be considered when selecting a light source. 

 

(a) Surface Reflectances: Office workers are exposed to the same environment for long periods 

of time, the color in that environment can affect performance positively or negatively, even 

if workers are not aware of this effect. Touches of accent color give vitality and dramatic 

interest to any office area.Color contrast, through the use of more colorful surfaces, may also 

make interior spaces appear brighter at low light levels. Colors selected for large surface 

areas should have reflectances as recommended in figure 2.3. 
 

Fig. 2.5 
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(b) Light Source Spectral Power Distribution : 
There are two distinct application considerations with respect to light source SPD. These are the 

chromaticity (correlated color temperature, or CCT) and the color rendering properties of the 

light source. 

 

(i) CCT: Chromaticity refers to the color appearance of the lighted source and is designated 

by its CCT in kelvin (K). In interior spaces such as offices, a source will create a "warm" 

environment if its CCT is about 3000 K or lower, and a "cool" environment if it is 5000 

K or higher. A CCT between these two is considered neutral. 

 

(ii) CRI: The color rendering index (CRI) is a measure of the color shift induced by a given 

lamp relative to a standard lamp of the same CCT. The maximum CRI value is 100. The 

perceived color of an object is affected by the color rendering properties of the lamp. Two 

lamps with the same chromaticity may have different color rendering characteristics. 

Thus it is important that the sources be viewed in a similar space before being specified. 
 

B. Luminance: 

Luminous differences and color contrast are necessary for vision. An interior space is visible because 

of the brightness differences of the surfaces. Brightness variations are a function of the absolute and 

spectral reflectance of the surfaces and of the distribution of light on those surfaces. An interior 

space is visible because of the brightness differences of the surfaces. Brightness variations are a 

function of the absolute and spectral reflectance of the surfaces and of the distribution of light on 

those surfaces. Office interiors should be lighted to provide for good visibility with no distracting 

glare. Direct and reflected glare should be avoided; however, it is important to provide enough 

variation in luminance or color to contribute to a stimulating, attractive environment. 

 

(a) Luminance ratio: For an office environment, luminances near each task and in other parts of the 

office interior within the field of view should be balanced with the task luminance. Two separate 

phenomena are influenced by the luminance ratios within the field of view: dark and light 

adaptation and disability glare. . To limit the effects of these phenomena, the luminance ratios 

generally should not exceed the following: 
 
 

(b) Disability Glare: Glare sources within the field of view may cause stray light within the ocular 

media of the eye. This light is in turn superimposed on the retinal image. This reduces the contrast 

of the image and can reduce visibility and performance. 

(c) Reflectance and Finishes: The brightness’s of objects depend on illuminance as well as surface 

reflectance. For example, reading 80%-reflectance white paper on an evenly illuminated desk 

top requires that the desk top have a reflectance of at least 27% (one-third of 80%) in order to 

comply with the 3:1 guideline for the ratio between the luminance of the task and its immediate 

surrounding. Dark wood or veneer work surfaces often have lower reflectance values and exceed 

the recommended value. Thus, reflectance as well as illuminance levels are important in office 

lighting design. Surface specularity, or gloss, must also be considered. Glossy surfaces are 

mirror-like and can produce images of the luminaires that can result in reflected glare, a patch of 

very high brightness. Glossy horizontal work surfaces are particularly troublesome. For this 

reason, shiny work surfaces should be avoided. 
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(d) Visual Comfort: Discomfort glare is a sensation of annoyance produced by brightness in the 

visual field that are significantly higher than the brightness of the surrounding areas. The 

magnitude of the sensation depends on the size, position, relative brightness, and number of 

sources in the field of view. 

A comparison of glare control from various luminaires can be made from photometric reports by 

comparing the average luminance values produced at 0° (vertical), 45°, 55°, 65°, 75°, and 85° in 

the lengthwise, crosswise, and (sometimes) diagonal planes. 

Another comparison can be made by using the visual comfort probability (VCP) calculation. It 

is recommended that office lighting systems should have a VCP of 70 or greater. Since the 

operation of a visual display terminal (VDT) requires a heads-up, near-horizontal viewing 

position, several luminaires may be in view behind the VDT. To minimize discomfort glare for 

VDT tasks, a VCP of 80 or greater is recommended. 

 

2.1.2.3 LIGHTING OF VISUAL TASKS 

 

Office work entails a variety of visual tasks. The visibility of task details is determined by their size and 

contrast with the background, the absolute luminance of the background, and the viewing duration. The 

visual performance follows a law of diminishing returns, the greater the contrast and size of the task 

details, the higher the background luminance, the longer the viewing duration, and the higher the level 

of visual performance. 

 

 Illuminance Selection 
 

The general illumination level of an office facility should be determined by several factors. The 

reflectance values of surfaces surrounding the task area should be considered to create a visually 

comfortable environment. Luminance levels surrounding the task should not be greater than three times 

the luminance value of the task, or less than one-third the luminance value of the task. If the offices 

contain VDTs, the general illumination should meet the guidelines established for that specific type of 

task. Additionally, the general illumination should meet the psychological need for light of the occupants 

of the space. It should be remembered that room reflectance values and the distribution characteristics 

of the luminaire may be as important as illuminance level. 

 

In determining an appropriate illuminance level, the designer must also consider how the illuminance is 

to be delivered, and to what locations. It is essential to differentiate between general lighting for the 

space and the illuminance specifically on the task or at the task location. In open plan offices, providing 

task level illumination only at specific task locations and at a lower illuminance level throughout the 

space is typically appropriate. In private offices with free standing desks, it is more likely that the general 

illumination of the room provides the task level illumination. The illumination requirements of different 

tasks may be satisfied by providing different task lights. A flexible lighting system, individual dimming 

controls, and multilevel switching are other available alternatives, depending on furniture layout and 

architecture. For locations with multiple tasks, designers can design for the task requiring the highest 

level of illumination and provide dimming capabilities that allow the user to adjust the lighting level in 

various areas to suit different tasks. 

 

 Quality of Lighting 
 

It should be remembered that task visibility can be affected by the quality of light. Poor lighting quality 

can provide veiling reflections, reflected glare, and shadows, resulting in reduced visibility. The angle 

at which light strikes the task, the location of the luminaires relative to the task, the distribution of the 

light emitted from the luminaires, the location of luminaires in the office, and the specific properties of 

the task and work surface all affect lighting quality. 
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(a) Veiling Reflections: The contrast of a visual task depends on the glossiness of the task surface and 

on the geometric relationships between the light sources, the task, and the eyes. If the visual task 

produces a mirror angle between the eye and the luminaire or another bright object, contrast is 

reduced. This effect is called veiling reflections. The area from which a luminaire or bright object 

can reflect light off the task and into the viewer's eyes is termed the offending zone. This may be a 

specific area of the ceiling or, often in open-plan workstations, the area directly in front and above 

the occupant, which is a common area for placement of task-light luminaires. The designer should 

always consider multiple working areas within the space. In open office areas, for example, one 

luminaire placed outside the offending zone for one worker may be in the offending zone for another. 

Luminaire light output should be limited at angles greater than 55° from vertical in order to prevent 

veiling reflections and to reduce discomfort glare. 

(b) Reflected Glare: Reflected glare is usually caused by a mirror image of the light source in the 

offending zone reflected to the worker's eyes from VDTs or highly polished wood or glass-covered 

desk tops. It can be reduced by the use of matte surfaces and by carrying out the procedures for 

reducing veiling reflections on the task. Additionally, large-area low-luminance luminaires or 

indirect luminaires can be used when specular surfaces cannot be avoided. 

(c) Shadows: Shadows reduce the illuminance on the task and, if sharply defined, can be distracting and 

cause excessively high luminance ratios on desk tops. Shadows are minimized if the light arrives at 

the task from many directions, helped by high-reflectance matte finishes on room surfaces. Large 

area luminaires can also reduce shadows. 

(d) Color Appearance: People’s preferences for warm or cool light sources are often cultural or climate 

related, so it is difficult to recommend color temperatures appropriate for office spaces. However, 

the color rendering ability of the lamp is important if food, faces, or fine architectural finishes are 

involved. In general, choose lamps of 70 CRI or greater, or 85 CRI or above if color critical tasks 

are being performed. 

(e) Flicker: Perceived flicker can cause headaches. Electronic ballasts can eliminate flicker for 

fluorescent lamps, and magnetically ballasted HID lamps can be wired to alternate phases of a three- 

phase system to reduce flicker. 

 

2.1.2.4 LIGHTING METHODS 

 

There are basically two methods for lighting office tasks (i) General Lighting & (ii) Localized Lighting. 

One is to design the general lighting so that required illuminances are provided at all task locations. This 

is most appropriate for private offices or special situations where task lighting is inappropriate. The other 

is to supply localized lighting from task-lighting luminaires in conjunction with a low level of general 

illumination. In open-plan arrangements where vertical partitions or storage cabinets over work surfaces 

because shadows, localized lighting becomes essential for adequate task illumination and shadow 

reduction. When localized lighting is used, the general illumination should be designed with a low 

illuminance appropriate for circulation, for casual viewing of tasks, and to provide the recommended 

luminance ratios between the task and other areas within the field of view. The design of the general 

illumination can also be better coordinated with the interior design and the architecture. 

 

2.1.2.5 CIE Standard 

 

CIE Standards are therefore a primary source of internationally accepted and agreed data, which can be 

taken, essentially unaltered, into universal standard systems. This International Standard was prepared 

jointly by CIE-TC 3-21 and ISO/TC 159/SC 5. It replaces publication CIE 29.2-1986 and deals with 

Lighting Requirements for Indoor Work Places CIE S 008/E-2001. 

 

CIE S 008/E-2001 - LIGHTING OF INDOOR WORK PLACES 

 

Good lighting will create a visual environment that enables people to see, to move about safely and to 

perform visual tasks efficiently, accurately and safely without causing undue visual fatigue and 
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discomfort. Good lighting requires equal attention to the quantity and quality of the lighting. Good 

lighting requires equal attention to the quantity and quality of the lighting. While the provision of 

sufficient illuminance on the task is necessary, in many instances the visibility depends on the way in 

which the light is delivered, the colour characteristics of the light source and surfaces together with the 

level of glare from the system. 

 

In general the terms used in this standard are defined in the CIE Lighting Vocabulary (CIE 17.4 – 1987), 

but there are few more terms that are defined below: 

1 Visual task: The visual elements of the task to be carried out. 

2 Task area: The partial area in the work place in which the visual task is located and carried out. 

3 Immediate surrounding: A zone of at least 0,5 m width surrounding the task area within the field of 

vision. 

4 Maintained illuminance ( m E ): Value below which the average illuminance on the specified surface 

should not fall. 

5 Unified glare rating (UGR): The CIE discomfort glare measure. 
6 Limiting unified glare rating (UGRL): The maximum allowable design UGR value for the lighting 

installation. 

7 Shielding angle: the angle measured from the horizontal, down to which the lamp(s) is screened by 
the luminaire from direct view by an observer. 

8 Working plane: the reference surface defined as the plane at which work is usually done. 

 

1. Lighting Design Criteria 

(a) Luminous Environment 

Good lighting practice for work places is more than just providing good task visibility. It is essential 

that tasks are performed easily and in comfort. Thus the lighting must satisfy the quantitative and 

qualitative aspects demanded by the environment. In general lighting is to ensure: 

- visual comfort, where the workers have a feeling of well-being, 
- visual performance, where the workers are able to perform their visual tasks, speedily and accurately 
even under difficult circumstances and during long periods, 

- visual safety, to see one’s way around and detect hazards. 

To satisfy these, attention to all parameters contributing to the luminous environment is required. 

The main parameters are: 

i. luminance distribution, 

ii. illuminance, 

iii. glare, 

iv. directionality of light, 

v. colour aspect of the light and surfaces, 

vi. flicker, 

vii. daylight, 
viii. maintenance. 

 
 

(b) Luminance distribution 

The luminance distribution in the field of view controls the adaptation level of the eyes, which 

affects task visibility. 

A well balanced adaptation luminance is needed to increase: 

 visual acuity (sharpness of vision), 

 contrast sensitivity (discrimination of relatively small luminance differences) 

 efficiency of the ocular functions (such as accommodation, convergence, pupillary 

contraction, eye movements, etc.). 
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Diverse luminance distribution in the field of view also affects visual comfort and should be 

avoided: 

 too high luminances can give rise to glare. 

 too high luminance contrasts will cause visual fatigue due to continuous readaptation of 

the eyes. 

 too low luminances and too low luminance contrasts result in a dull and non stimulating 
working environment. 

 attention should be given to adaptation in moving from zone to zone within a building. 

The luminances of all surfaces are important and will be determined by the reflectance of and 

the illuminance on the surfaces. The range of useful reflectances for the major interior surfaces 

are: 

 ceiling: 0.6 – 0.9 

 walls: 0.3 – 0.8 

 working planes: 0.2 – 0.6 

 floor: 0.1 – 0.5 

 

(c) Illuminance 

The illuminance and its distribution on the task areas and the surrounding area have a major 

impact on how quickly, safely and comfortably a person perceives and carries out the visual task. 

For spaces where the specific area is unknown the area where the task may occur is taken as the 

task area. 

All values of illuminances specified in this standard are maintained illuminances and will 

provide for visual safety at work and visual performance needs. 

The value of illuminance may be adjusted, by at least one step on the scale of illuminance, if the 

visual conditions differ from the normal assumptions. 

The illuminance should be increased when: 

- unusually low contrasts are present in the task, 

- visual work is critical, - errors are costly to rectify, 

- accuracy or higher productivity is of great importance, 

- the visual capacity of the worker is below normal. 

The required maintained illuminance may be decreased when: 

- the details are of an unusually large size or high contrast, 
- the task is undertaken for an unusually short time 

 

The illuminance of immediate surrounding areas shall be related to the illuminance of the task area 

and should provide a well-balanced luminance distribution in the field of view. The maintained 

illuminance of the immediate surrounding areas may be lower than the task illuminance but shall not 

be less than the values given in the table below. 

 

Task illuminance lux Illuminance of immediate surroundings lux 

> 750 500 

500 300 

300 200 

<200 Same as task illuminance 

Table 2.4. Standard Illuminance for Task Area and Surroundings 

(d) Uniformity 

The uniformity of the illuminance is the ratio of the minimum to average value. The illuminance shall 

change gradually. The task area shall be illuminated as uniformly as possible. The uniformity of the task 

illuminance shall not be less than 0,7. The uniformity of the illuminance of the immediate surrounding 

areas shall be not less than 0,5. 
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(e) Glare 

Glare is the visual sensation produced by bright areas within the field of view and may be experienced 

either as discomfort glare or disability glare. Glare may also be caused by reflections in specular surfaces 

usually known as veiling reflections or reflected glare. 

It is important to limit the glare to avoid errors, fatigue and accidents. 
Disability glare is more common in exterior lighting but may also be experienced from spotlights or 

large bright sources such as a window in a relatively poorly lit space. 

In interior workplaces discomfort glare usually arises directly from bright luminaires or windows. If the 
discomfort glare limits are met then disability glare is not usually a major problem. 

The discomfort glare rating of the lighting installation shall be determined by the CIE Unified Glare 
Rating (UGR) tabular method, based on formula: 

 

UGR =8.log[
0.25 

∑ 
�2 .ѡ

] 

 

where 

�� �2 

- �� is the background luminance (cd/�2), - L is the luminance of the luminous parts of each luminaire 

in the direction of the observer’s eye (cd/�2), - ω is the solid angle of the luminous parts of each 

luminaire at the observer’s eye (steradian), - p is the Guth position index for each individual luminaire 

which relates to its displacement from the line of sight. 

 

The UGR scale is: 13 - 16 - 19 - 22 - 25 – 28 

 

Details of the UGR method are given in CIE 117 - 1995. 

 

In this standard all UGR values in clause 5 are based on the standard observer’s position which have 

been validated by the UGR tabular method at a 1:1 spacing to height ratio. The UGR data shall be 

corrected for the initial luminous flux of the lamps used. If the lighting installation is composed of 

different types of luminaires with different photometry and/or lamps, the determination of the UGR 

value shall be applied to every lamp/luminaire combination in the installation. The highest UGR value 

thus obtained shall be taken as typical value of the entire installation and shall conform to the UGR limit. 

All assumptions made in the determination of UGR shall be stated in the scheme documentation. 

 

(f) Directionality 

Directional lighting may be used to highlight objects, to reveal texture and improve appearance of people 

within the space. This is described by the term “modelling”. Directional lighting of a visual task may 

also enhance its visibility. 

 

i. Modelling :Modelling refers to the balance between diffuse and directional light. It is a valid 

criterion of lighting quality in virtually all types of interiors. The general appearance of an interior is 

enhanced when its structural features, the people and objects within it are lit so that form and texture are 

revealed clearly and pleasingly. This occurs when the light comes noticeably from one direction; the 

shadows formed are essential to good modelling and are formed without confusion. 

ii. Directional lighting of visual tasks: Lighting from a specific direction can reveal details within 

a visual task, increasing their visibility and making the task easier to perform. Particularly important for 

fine textured tasks and scribes/grooves. 

 

(g) Colour Aspects 

The colour qualities of a near-white lamp are characterised by two attributes: 

- the colour appearance of the lamp itself, 

- its colour rendering capabilities, which affect the colour appearance of objects and persons 

illuminated by the lamp. 

These two attributes must be considered separately. 
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i. The “colour appearance” of a lamp refers to the apparent colour (lamp chromaticity) of the 

light it emits. It may be described by its correlated colour temperature. Lamps are usually 

divided into three groups according to their correlated colour temperature (Tcp). 

 
Colour Appearance Co-related Colour Temperature 

Warm Below 3300K 

Intermediate 3300K to 5300K 

Cool 5300K 

Table 2.5. Colour Corrected Temperature 

ii. Colour Rendering 

It is important for both visual performance and the feeling of comfort and well being that 

colours in the environment of objects and human skin are rendered naturally, correctly and in a 

way that makes people look attractive and healthy.To provide an objective indication of the 

colour rendering properties of a light source the general colour rendering index Ra has been 

introduced. The maximum value of Ra is 100. This figure decreases with decreasing colour 

rendering quality. 

 

(h) Maintenance 

 

The recommended lighting levels for each task are provided as maintained illuminance. Maintained 

illuminance depends on the maintenance characteristic of the lamp, the luminaire, the environment and 

maintenance programme. 

The lighting scheme should be designed with overall maintenance factor calculated for the selected 

lighting equipment, space environment and specified maintenance schedule. The calculated 

maintenance factor should not be less than 0.70. 
 

(i) Lighting of workstations with visual display terminals VDT 

 

The lighting for the VDT work stations shall be appropriate for all tasks performed at the work station, 

e.g. reading from screen, printed text, writing on paper, keyboard work, etc. 

For these areas therefore the lighting criteria and systems shall be chosen in accordance with activity 

area, task type and type of interior. The VDT screens and in some circumstances the keyboard can suffer 

from reflections causing disability and discomfort glare. It is therefore necessary to select, locate and 

manage the luminaires to avoid disturbing high brightness reflections. 

The designer shall determine the offending mounting zone and shall choose suitable luminance 
controlled equipment and plan mounting positions which will cause no disturbing reflections. 

The luminance limits for downward flux of luminaires which maybe reflected in the VDT screens for 

normal viewing directions are shown in the table below. The limits of the average luminaire luminance 

are given at elevation angles of 65° and above from the downward vertical radially around the luminaires 

for work places where display screens which are vertical or inclined up to 15° tilt angle are used. 

 

Screen classes see ISO 9241-7 I II III 

Screen quality Good medium Poor 

Limit of average luminance of 
luminaires 

≤ 1000 cd/�2 ≤ 200cd/�2 

Table 2.6. Limit of average luminance of luminaires 



- 20 -  

(j) Flicker and stroboscopic effect 

 

Flicker causes distraction and may give rise to physiological effects such as headaches. The lighting 

system should be designed to avoid flicker and stroboscopic effects. Stroboscopic effects can lead to 

dangerous situations by changing the perceived motion of rotating or reciprocating machinery. 

 

Table 2.7 THE SCHEDULE OF INTERIORS (AREAS) TASKS AND ACTIVITIES WITH 

SPECIFICATION OF ILLUMINANCE, GLARE LIMITATION AND COLOUR QUALITY 

 

Type of interior, task or 

activity 

̅�̅̅��
̅ 

lux 

UG�

� 
�� Remarks 

1. General building areas     

Entrance halls 100 22 60  

Lounges 200 22 80  

Circulation areas and corridors 100 28 40 At exits and entrances 

provide a transition zone 

and avoid sudden 

changes. 

Stairs, escalators, travellators 150 25 40  

Loading ramps/bays 150 25 40  

Canteens 200 22 80  

Rest rooms 100 22 80  

Rooms for physical exercise 300 22 80  

Cloakrooms, washrooms, 
bathrooms, toilets 

200 25 80  

Sick bay 500 19 80  

Rooms for medical attention 500 16 90 ��� at least 4000 K 

K Plant rooms, switch gear 
rooms 

200 25 60  

Post room, switchboard 500 19 80  

Store, stockrooms, cold store 100 25 60 200 lux if continuously 
occupied 

Dispatch packing handling 
areas 

300 25 60  

Control station 150 22 60 200 lux if continuously 
occupied 

2. Offices     

Filing, copying, circulation, 
etc 

300 19 80  

Writing, typing, reading, data 
processing 

500 19 80  

Technical drawing 750 16 80  

CAD workstation 500 19 80  

Conference and meeting 
rooms 

500 19 80 Lighting should be 
controllable. 

Reception desk 300 22 80  
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2.1.3 ECBC – Energy Conservation Building Code 2017 
 

The installed interior lighting power for a building or a separately metered or permitted portion of a 

building shall be calculated all power used by the luminaires, including lamps, ballasts, current 

regulators, and control devices and shall not exceed the interior lighting power allowance. Trade-offs of 

interior lighting power allowance among portions of the building for which a different method of 

calculation has been used are not permitted. 

 

The following lighting equipment and applications shall not be considered when determining the interior 

lighting power allowance, nor shall the wattage for such lighting be included in the installed interior 

lighting power. 

 

(a) Display or accent lighting that is an essential element for the function performed in galleries, 

museums, and monuments, 

(b) Lighting that is integral to equipment or instrumentation and is installed by its manufacturer, 
(c) Lighting specifically designed for medical or dental procedures and lighting integral to medical 

equipment, 

(d) Lighting integral to food warming and food preparation equipment, 

(e) Lighting for plant growth or maintenance, 

(f) Lighting in spaces specifically designed for use by the visually impaired, (g) Lighting in retail display 

windows, provided the display area is enclosed by ceilingheight partitions, 

(h) Lighting in interior spaces that have been specifically designated as a registered interior historic 

landmark, 

(i) Lighting that is an integral part of advertising or directional signage, 

(j) Exit signs, 
(k) Lighting that is for sale or lighting educational demonstration systems, (l) Lighting for theatrical 

purposes, including performance, stage, and film or video production, and 

(m) Athletic playing areas with permanent facilities for television broadcasting. 
 

Interior Lighting Power allowance (watts) can be calculated by 

a. Building Area Method 

b. Space Function Method 

 

A. Building Area Method 

Determination of interior lighting power allowance (watts) by the building area method shall be in 

accordance with the following:- 

i. Determine the allowed lighting power density for each appropriate building area type. 

ii. Calculate the gross lighted carpet area for each building area type. 
iii. The interior lighting power allowance is the sum of the products of the gross lighted floor area 

of each building area times the allowed lighting power density for that building area type. 

 

Office Building (ECBC Buildings) – LPD is 9.50 W/ 

 

B. Space Function Method 

 

Determination of interior lighting power allowance (watts) by the space function method shall be in 

accordance with the following: 

 

(a) Determine the appropriate building type and the allowed lighting power density from Table for 

ECBC Buildings. In cases where both a common space type and building specific space type are listed, 

building specific space type LPD shall apply. 



- 22 -  

(b) For each space, enclosed by partitions 80% or greater than ceiling height, determine the gross carpet 

area by measuring to the face of the partition wall. Include the area of balconies or other projections. 

Retail spaces do not have to comply with the 80% partition height requirements. 

(c) The interior lighting power allowance is the sum of the lighting power allowances for all spaces. The 

lighting power allowance for a space is the product of the gross lighted carpet area of the space times 

the allowed lighting power density for that space. 

 

Category LPD (W/�2) Category (Common 

Space Type) 

LPD 

(W/�2) 

Conference/ Meeting 11.5 Enclosed 10.0 

Corridor/Transition 7.10 Banking Activity Area 12.6 

Lobby 9.10 Open Plan 10.0 

Storage 6.80 Service/Repair 6.8 

Electrical/Mechanical 7.10 Food Preparation 12.1 

Stairway 5.50 Hotel Dining 7.30 

Table 2.8. Interior Lighting Power for ECBC Buildings – Space Function Method 
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CHAPTER 3 

LIGHTING DESIGN & 

CALCULATIONS 
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3.1 Powerful Tool for Lighting Design: Co-efficient of Utilization 

 
The average illuminance in a space, ����, is equal to the luminous flux per unit area, 

���
� 

= 
� 

� 

 

where Flux is expressed in lumens, and the area may be in square meters. If the SI system is used, the 

area will be in square meters and the unit of illuminance is the Lux. 

 

A more practical approach recognizes that not all of the lumens produced by a lamp will reach the 

workplane. In design calculations, since the number of luminaires is determined to produce a 

specified illuminance, the percentage of lamp lumens which actually reach the workplane (CU) must 

be factored into the calculation. 

 

Co-efficient of Utilization is the percentage of lamp lumens which treach the workplane, and are used 

to determine the number of luminaires required to light the room. The CU of a fixture is specified to 

that fixture, and will vary as a function of three factors: the physical characteristics of the luminaire, 

the room proportions (ratio of vertical wall surface area to horizontal surface area), and the percentage 

of light which is reflected by room surfaces. 

 

3.1.1 Steps to Compute Coefficient of Utilization 

 

1. Tables of COU are developed using candela distribution data obtained from photometric tests. These 
data are then mathematically reduced to tabular form. 

2. The calculation consists of two basic parts: 
a. The determination of percentage of lamp lumens which travel directly downward to the work 

plane 

b. The determination of percentage of lumens which will be reflected to the workplane y the room 

surface. 

3. For a symmetrical distribution fixture , to determine the CU, two things are mandatory:- 
a. Candela at various angles since coefficient of utilization represents percentage of lamp lumens 

reaching the workplane. 

b. Angles at which the lumens are emitted, because light at high angles has a higher probability of 

striking a wall than light which travels more nearly downward. 

4. In practical viewport, it is not possible to determine the flux at each angle surrounding the luminaire 

and converting to lumens, so the area surrounding the luminaire is divided into series of conic solid 

angles. 

5. Each solid angle creates a band with its mid-point corresponding to the angle. 

The flus contained within each band can be determined using 

� = 2ΠI (cos �1-cos �2) 

Where �1 and �2 are the angles which define the zone and I is the mid zone intensity. 

6. This 2Π (cos �1-cos �2) is known as zonal constants which when multiplied by mid zone intensity 

yield lumens contained in the zone. 

�� = �� .(����� ���������) 
 

Where, 

Φ = zonal lumens 

I = mid-zone intensity 

N = zone 

 

7. This mid zone intensity or average intensity for each vertical angle can be found from : 

����� 
= 

�
0° +2.�

22.5° +2.�
45° +2.�

67.5° +�
90° 

8 
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�=1 

�=1 

�=10 

�=10 

The value of I in the equation is obtained by averaging the intensities for all planes in which 

measurements are taken. For example, assume that a fluorescent luminaire was photometered in 0°, 

22.5°, 45°, 67.5°, 90° planes. For purpose of calculation the luminaire is assumed to have both X- axis 

symmetry and Y-axis symmetry, so the intensity at 0° will equal the intensity at 180°. The intensity 

at 22.5° will be same at 112.5°, 202.5° and 292.5°. The intensity at 45° and 67.5° will have similar 

symmetry at corresponding angles at other three quadrants. 
 

Fig 3.1 Conic solid angle zones of 10° width for use in calculating zonal flux. 

 

 

 

 

8. Downward flux , upward flux and the total flux from the luminaire can be found from: 
 

Downward flux =∑9 2ΠI (cos �1 − cos �2) 
 

Or more simply stated, 

 

Downward flux =∑9 

 

 
�� . (����� ���������) 

 

And,  
Upward flux =∑18 

 
2ΠI (cos �1 − cos �2) 

 

Or more simply stated, 

 

Upward flux =∑18 

 

 
�� . (����� ���������) 

 

(Considering 10° lumens) 
 

The total luminaire lumens is the sum of downward and upward lumens. 

The fixture efficiency may be calculated from 

 

Efficiency = 
(�������� ������+������ ������) 

����� ���� ������ 
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9. Computation of fractional downward flux (��) and fractional upward flux (��) 
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1 

�� 

 
� 

= 
1 

�

� 

 
= 

1 
 

9 
�=1 

 
 

∑18 

�� 

 
� 

� ��
 �=10 � 

 

Where �� is zonal lumens for ��ℎ  Capital Zone 

��is the total lamp lumens installed in the luminaire 

 

�� = (Total downward lumens)/ (Total lamp lumens) 

�� = (Total upward lumens)/ (Total lamp lumens) 

 

10. Computation of Direct Ratio 

 

Some percentage of lamp lumens from each fixture travels directly to the workplane. This is called 

direct ratio. 
 

�  = 1 ∑9 � � 

 

Where, 

�

 �� .�

� 

1 �� � 

�� = fractional downward flux 

�� = total lamp lumens 

G = room cavity ratio 

��� = zonal multiplier 

 

The Zonal multiplier (���) represents the flux contained in each zoneN i.e. directly incident on the work 
� 

plane. It depends on RCR (Room Cavity Ratio) and can be calculated from ���=�(−�.� ). A, B are the 
zonal multiplier constants which depend on the zone number N. 

 

This completes the basis for calculating the direct component of the coefficient of Utilization. 

 

11. The Reflected component is based on the flux transfer theory to determine the percentages of the flux 

which will reach the workplane from the walls, ceiling and floor. This ratios are called �1, �2 and �3 
respectively, and are functions of the surface reflectances, Room Cavity Ratio and the Form Factor 

�2→3. They are calculated from 
 

(1−�1)(1−�2→3
2
)� 

� = 2.5� (1−� 
2
)+�� 

 
(1−� ) 

1 2→3 2→3 1 

 

�2 = 
(1−�2)(1+�2→3

2
) 

 

1+�2�2→3 

 

 
 
 

Where, 

�3 
= 

(1−�3)(1+�2→3
2
) 

 

1+�3�2→3 

 

�0 = �1 + �2 + �3 

∑ 
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�2→3is approximated from: 
 

�2→3 = 0.026 + 0.503�(−0.270���) + 0.470�(−0.119���) 
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The coefficient of utilization can then be calculated from: 

 

CU =
 2.5�1�1 �3 (1−��)�� +

  �2�2�3 �� + [1 − 
�3�3(�1 + �2)

]
 ����  

�(1−�1)(1−�3)�0 (1−�2)(1−�3)�0 (1−�3)�0 1−�3 

 

Where�1, �2 and �3 are the reflectances of the walls, floor, and ceiling, respectively. 

 

 

3.2 POINT CALCULATION METHOD 

 

Point calculation methods are used to predict the illuminance at a specific location. This information 

may be required for a variety of reasons :- (a) to assure that sufficient illuminance has been provided at 

a specific point in the space; (b) to evaluate uniformity of illumination or luminance ratios; or in the 

illumination of vertical surfaces such as warehouse stacks where average illuminance calculation 

methods do not apply. 

 

Point calculation methods may be used for both indoor and outdoor lighting. 

For indoor applications the illuminance at a point consists of two components: light that travels directly 

from the luminaire to the point, called the direct component and the light that is reflected to the point by 

room surfaces, called the reflected component. 

 

3.2.1 Direct Component 

 

When the illuminance is desired at only a few points, and the number of luminaires which contribute to 

the illuminance at that point is small, the calculations may be done manually using the Inverse Square 

Law. If the illuminance at an array of points is desired or the number of luminaires is large, the 

calculations are best performed by computer because a large number of reductant calculations is 

required. 

 

Inverse Square Law 

The inverse square law is the most widely used method of calculating the illuminance at a point. The 

horizontal illuminance at a point which is normal to the source as in fig. 
 

E= � 
�2 

or 
������ 

��������2 
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The illuminance must frequently be calculated on a plane which is not normal to the source. In these 

cases the use of the inverse square law would yield an erroneous illuminance because the area which the 

flux is distributed is greater than one square meter and a correction must be made. 

 

Points at which the illuminance is to be calculated are not always in a plane which is normal to the light 

source. When the point at which the illuminance is to be calculated is not in a plane normal to the source 

the flux spreads out to cover a wider area. 

The area of plane B is trigonometrically related to the area of plane A, which is normal to the source, by 

Area of Plane B = 
���� �� ����� �

 
cos � 

 

And the illuminance is found from: 

 

E =
�∗ cos � 

�2 

 
This is called the “Cosine Law.” 

 

When the illuminance at a point in a horizontal plane is to be determined, angle β is equal to angle θ, 

and the equation takes the form: 

 

E = 
�∗ cos � 

�2 

By the application of basic trigonometry, value of D from the source to the point can be determined. 

 
D = � 

cos � 

 

Where, D= distance from source to point 

H= height of fixture above a horizontal plane containing the point. 
And by substitution, 

 

�∗ cos � 
 

E = �2
 

(cos �)2 

 
 

which, when simplified, yields a form which is much easier to use in practical applications: 

 

E = 
�∗ (cos �)3 

�2 

 
 

Note that the inverse square law assumes a point source: a source so infinitesimally small that it has no 

dimension. This does not exist in the real world, by the equation will produce acceptable accuracy as 

long as the maximum luminous dimension of the source does not exceed 1/5th of the distance from the 

luminaires to the point at which the illuminance is to be calculated . 

 

a. Linear Sources 

For linear sources with uniform luminance, such as bare fluorescent lamps, the illuminance at a point 

on a point on a line which is directly below the lamp, 

 

E = 
�� 

2� 
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Where,  
E = illuminance at the point in lux. 

M= exitance of the source in lm/sq. m 

W= width of the source 

D= distance from the source to the point 
 

b. Circular Sources 

The illuminance produced at a point directly below the centre of a Lambertian circular source, can be 

found from 

 

E= M ���2� 

If the point is not on the axis i.e. �2, the equation becomes 

E = 
M (1−cos γ) 

2 

 

3.2.2 Reflected Component 

 

For interior lighting applications the component of illuminance that is reflected from room surfaces must 

be added to the direct component to determine the total is illuminance. The calculation method is similar 

to the method used to determine average illuminance, except that the reflected radiation co-efficient 

(RRC) is substituted for the co-efficient of utilization used in horizontal illuminance calcuations, and the 

wall reflected radiation co-efficient (WRRC) is used in place of the co-efficient of utilization for vertical 

surface calculations. 

 

For horizontal surfaces the reflected illuminance is calculated from: 

 

E = (lumens per luminaire) (RRC) (LLF) 

Area per luminaire 
 

Where,  
RRC = WEC + RPM (CCEC – WEC) 
WEC = Wall Exitance co-efficient 

RPM = Room Position Multiplier 

CCEC = Ceiling Cavity Exitance Co-efficient 
 

For vertical surfaces the reflected illuminance is calculated from: 

 

E = (lumens/ luminaire) (WRRC) 

Area of Luminaire 
 

Where, 

 

 
Where, 

 
 

WRRC = ��� – 
WDRC 

�ѡ 

 

�ѡ= wall reflectance, 

 
WDRC = Wall Direct Radiation Co-efficient 



- 32 -  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

CHAPTER 4 

OFFICE LIGHTING DESIGN 
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The best lighting is integrated into the architecture of the space: enhancing the architect’s conception of 

the space, reinforcing the activity occurring in the space, and highlighting prominent areas. When 

lighting commercial spaces, a “one size fits all” approach is unsuccessful, as different areas require 

different lighting needs. It is important to work on a space-by-space basis to determine specific lighting 

design criteria with enough flexibility for personal touch. The needs to be kept simple to avoid visual 

clutter; use a family of luminaries for cohesiveness in the design. 

It is important to layer the light, ambient (general), task and accent to get the best balance of light in the 

space. Lighting uses about 30% of the electricity used in an office space. Dimming controls can also 

reduce energy costs by lowering light levels to conserve energy and increase lamp life and alter the 

intensity of light to suit particular tasks and activities. 

 

4.1 Layers of Lighting 

 

Layers of Lighting can be divided into following sections: 

 

4.1.1 General Lighting 

General lighting is the main source of illumination in a space. This uniform, base level of lighting can 

easily become the focus of energy reduction, as the light levels from other fixtures can be lowered, 

especially when using LED sources. It should provide the area with overall illumination; more 

specifically for orientation, general tasks, and to control contrast ratios. Diffused general lighting ensures 

a sense of well-being, which makes employees feel comfortable. 

A simple way to achieve this is by arranging recessed fixtures using reflectors, baffles, and lensed 
trims in overlapping positions. 

 

4.1.2 Task Lighting 

Task lighting is most effective when used as a supplement to general lighting in workspaces, conference 

areas and on counter tops. Effective task lighting should eliminate shadows on the specific illuminated 

area, while preventing glare from the lamp or off surfaces. Glare impedes office work, and is easy to 

control by increasing the brightness of surrounding areas, decreasing the brightness of the glare source, 

or both. 

A 3:1 ratio of task lighting to general illumination provides a nice contrast. The amount of light needed 

on the task, or luminance, is usually the most flexible variable of task lighting, and can be increased to 

compensate for low contrast levels. For office spaces, utilizing a generally low level of ambient light 

with strategically placed task luminaires is an ideal solution. Using this combination, the optimal seeing 

conditions in the work environment are met, and energy is conserved since the high-level illumination 

is provided only where it is needed. 

 

4.1.3 Accent Lighting 

Accent lighting reinforces design aesthetics and creates a dramatic emphasis on shapes, textures, 

finishes, and colors using a focused, or point, light source or sources. 

The key is to make this illumination more precise and of higher intensity than the surrounding ambient 

light. Track fixtures, recessed housings with adjustable trims and concealed adjustable illumination with 

point source lamps provide directional 

control and are especially effective for accent lighting. The IESNA recommends a 5:1 ratio of accent 

lighting to ambient light to make objects stand out and create a significant visual effect. 

 

4.1.4 Decorative Lighting 

Decorative lighting serves a dual purpose: not only to contribute to the lighting layers in a commercial 

environment, but also to enhance the look of the space as a design element. 

Decorative lighting includes pendants, sconces, chandeliers, table and floor lamps, and cylinders. 

Decorative lighting should complement and add visual interest to the interior, as well as provide or 

contribute to the overall lighting plan. 
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A typical office has reception area, corridors, private offices, open office area, board room, emergency 

& exit area. Etc. 

 

4.2 Considerations for Office Lighting 

 

 Size and shape of the space 

 Traffic patterns through the space; there is almost always some type of task involved in each 

space and some tasks require more light than others. 

 The ceiling height and shape: if light will be reflected off 

these surfaces and contribute to the ambient light level in 

the room. 

 Color of the walls: darker walls absorb more light and may require higher levels of 

illumination. A light, bright office will reflect a better image of a company than a dull one. 

 Art work and highlight areas: determining the pieces and 

places to be highlighted helps determine the number of 

accent lights needed. 

 

4.3 Lighting of different areas of office 

 

4.3.1 Reception area 

The first impression of your business is often formed when visitors and potential customers enter your 

space. Lighting needs to compliment the architecture, provide a safe exterior- to-interior transition, and 

convey a strong corporate image. This area usually requires lighting two separate conditions: a task area 

for the receptionist as well as an area for waiting visitors. 

Care should be taken to light the receptionist’s face so they appear approachable. Lighting in the waiting 

area should be restful, but provide sufficient illuminance for simple tasks. 

 

4.3.2 Corridors 

The corridors throughout the office must remain illuminated for long, if not continuous, periods of time. 

To conserve energy, provide at least one-fifth the illuminance level of the surrounding areas. This is a 

safe, navigational level, and will not affect eye adaptation when moving in and out of the hallways. If 

the walls and ceilings are lit, the area will feel larger and more open. All corridors must have emergency 

lighting, as they are paths of egress. 

 

4.3.3 Conference Rooms 

The conference room serves many different functions: from video and power point presentations to 

brainstorming sessions, the lighting design needs to accommodate the range of activity occurring in the 

space. It is vital that the lighting in these spaces is designed for maximum flexibility and visual comfort. 

Appropriate task lighting needs to be provided for reading and writing at the table, and ample 

illumination on the people seated at the table also needs to be provided. 

 

4.3.4 Open Plan Office Space 

Open plan office space is a dynamic space where a wide variety of different tasks are carried out. The 

ambient light level in the open plan office needs to provide a comfortable, functional light and be lit 

consistently with the overall lighting plan. The furniture used in the space will have a major impact on 

the distribution characteristics and general luminance of the ambient lighting. Therefore, the task 

lighting in the space will provide the higher illuminance levels that are needed at task locations. The 

lighting should be distributed uniformly, avoiding hot spots and glare. 

 

4.3.5 Private Office Space 
Private offices are used for individual work as well as group meeting space. The ambient light in the 

room should be sufficient for navigation and conversation with adequate task lighting over the desk and 
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other work surfaces. Accent lighting can provide variety and interest, and serve a dual purpose by 

creating simple light patterns on the while while highlighting artwork or other work-related material. 

This can be achieved with adjustable recessed housings or track heads. 

 

4.3.6 Emergency & Exit Lighting 

When general lighting systems fail, exit and emergency lighting direct the safe exit  
of the building’s occupants. If no exit is required, the lighting should provide security and comfort 

until the general lighting can be restored. 
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CHAPTER 5 

DESCRIPTION OF LUMINAIRE USED IN DESIGN 
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5.1 Luminaire Selection 

 
For designing with Luminaires, the following criteria need to be considered. 

 

(i) Efficacy (lm/W) 

(ii) Wattage of Lamp 

(iii) Type of Lamp 

(iv) Luminous Flux coming from Lamp 

(v) Luminous Flux coming from Luminaire 

(vi) CRI 

(vii) CCT 

(viii) IP Rating 

(ix) Electrical Characteristics 

(x) Physical Characteristics 

(xi) Intensity Distribution of luminaire 

(xii) Housing material 

(xiii) Optic/Lens Material 

(xiv) Gear 

(xv) Weightage of Lamp 

(xvi) Mechanical Strength 

(xvii) Lamp Life (avg) 

 

5.2 Technical Details of Conventional Luminaire Used: 
 

I. Name of Lamp: Lineco TMS022-1x36W 

1) Wattage: 36W 

2) Ingress Protection Code: IP20 

3) Mech. Impact Protection Code: IK02 

4) Gear: HFS 

5) Fixation point length Distance: 1500mm 

6) Safety Class: Class I 

7) System Lumen O/P: 2756lm 

8) Weight: 1.077 kg 

9) Rated Voltage: 230-240V 
 
 

 

Fig. 5.1. Dimension Drawing of TMS022 1x36W 
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Fig.5.2 Image of TMS022-1x36W Fig. 5.3 Intensity Distribution Curve 

 

II. Name of Lamp: CFL Downlighter NLP72340 

1) Wattage: 19W 

2) Ingress Protection Code: IP20 

3) Base: E27 

4) Cut Out Diameter: 125mm 

5) Safety Class: Class I 

6) System Lumen O/P: 441lm 

7) Weight: 0.3 kg 

8) Rated Voltage: 230- 240 V AC 
 
 

Fig. 5.4 Dimension Drawing of NLP73240 
 

Fig. 5.5 Intensity Dimension Curve Fig. 5.6 Image of NLP72340 

 

III. Name of Lamp: CFL Downlighter NLP72432 
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1) Wattage: 25W 

2) Ingress Protection Code: IP20 

3) Base: E27 

4) Cut Out Diameter: 150mm 

5) Safety Class: Class I 

6) System Lumen O/P: 410lm 

7) Weight: 0.3 kg 

8) Input Voltage: 220- 240 V AC 
 

Fig. 5.7  Image of NLP72432 Fig. 5.8 Dimension Drawing of NLP72432 
 

 

Fig. 5.9. Intensity Distribution Curve 

 

IV. Name of Lamp: CFL Downlighter NLP72443 

1) Wattage: 25W 

2) Ingress Protection Code: IP20 

3) Base: E27 

4) Cut Out Diameter: 150mm 

5) Safety Class: Class I 
6) System Lumen O/P: 480lm 
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7) Weight: 0.4 kg 

8) Input Voltage: 220- 240 V AC 
 

Fig. 5.10 Image of NLP72443 Fig. 5.11 Dimension Drawing of NLP72443 

 

Fig 5.12 Intensity Distribution Curve of NLP2443 

 
 

V. Name of Lamp: Lineco TMS022xTL-D18W HFS 

1) Wattage: 18W 

2) Ingress Protection Code: IP20 

3) Gear: HFS 

4) Fixation Point Length Distance : 900mm 

5) Safety Class: Class I 

6) System Lumen O/P: 1110lm 

7) Weight: 0.645 kg 

8) Input Voltage: 220- 240 V AC 
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Fig. 5.13 Image of TMS022 Fig. 5.14 Intensity Distribution Curve of Lineco 

TMS022 
 

 
Fig 5.15 Dimension Drawing of Lineco TMS022xTL-D18W HFS 

 
 

VI. Name of Lamp: CFL Ceiling Light NLP52603 

1) Wattage: 22W 

2) Ingress Protection Code: IP20 

3) Cut Out Diameter : 300mm 

4) Base Type: E27 

5) Safety Class: Class I 

6) System Lumen O/P: 1110lm 

7) Weight: 0.5 kg 

8) Input Voltage: 220- 240 V AC 

9) CCT: 6500K 

10) Lamp Life Average: 10000h 
 

 

Fig. 5.16   Image of NLP52603 Fig.5.17 Dimension Drawing of NLP52603 
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Fig. 5.18 Intensity Distribution Curve of NLP52603 

 

5.3 Technical Details of LED Luminaire Used: 
 

I. Name of Lamp: Luxspace2 Compact Low Height DN570B LED20S/830 PSED-VLC-E M 

WH 

1) Wattage: 19W 

2) Type of Fitting: Recessed Mounted 

3) Ingress Protection Code: IP20 
4) Mech. Impact Protection Code: IK02 

5) CCT: 3000K 

6) CRI: >80 

7) Safety Class: Class II 

8) System Lumen O/P: 1850lm 

9) Weight: 1.080 kg 

10) Rated Voltage: 220-240V 

11) Luminaire efficacy: 97lm/W 

12) Unified Glare Rating: 22 

13) Inrush current (A): 20.4 A 

14) Housing Material: Aluminium die cast 

15) Reflector material: Polycarbonate aluminium coated 

16) Optic material: Polycarbonate 
 
 

 
Fig. 5.19 Dimension Drawing of Luxspace2 Compact Low Height 
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Fig.  5.20 Intensity Distribution Curve Fig. 5.21 Image of Luxspace2 

Compact Low Height DN570B 
 

II. Name of Lamp: LUXSPACE 2 COMPACT LOW HEIGHT]DN570B LED12S/830 PSE-E C 

WH1 

 

1) Wattage: 11W 

2) Type of Fitting: Recessed Mounted 

3) Ingress Protection Code: IP20 

4) Mech. Impact Protection Code: IK02 

5) CCT: 3000K 

6) CRI: >80 

7) Safety Class: Class II 

8) System Lumen O/P: 1350lm 

9) Weight: 1.080 kg 

10) Rated Voltage: 220-240V 

11) Luminaire efficacy: 123 lm/W 

12) Unified Glare Rating: 22 

13) Inrush current (A): 18 A 

14) Housing Material: Aluminium die cast 

15) Reflector material: Polycarbonate aluminium coated 

16) Optic material: Polycarbonate 
 

 

Fig 5.22 Dimension Drawing of Luxspace 2 Compact LED12S/830 
 

Fig 5.23 Image of Luxspace 2 Compact Fig 5.24 Intensity Distribution Curve 
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III. Name of Lamp: PowerBalance Gen2 RC461B G2 LED40S/840 PSD W60L60 VPC W 

1) Wattage:29W 

2) Type of Fitting: Recessed Mounted Square Fitting (0.6 X 0.6)m 

3) Ingress Protection Code: IP20 

4) Mech. Impact Protection Code: IK02 

5) CCT: 4000K 

6) CRI: >=80 

7) Safety Class: Class I 

8) System Lumen O/P: 4000lm 

9) Weight: 4.7 kg 

10) Rated Voltage: 220-240V 

11) Luminaire efficacy: 140 lm/W 

12) Unified Glare Rating: 16 

13) Inrush current (A): 5 A 

14) Housing Material: Steel 

15) Reflector material: Polycarbonate 

16) Lens material: Polycarbonate 
 

Fig 5.25 Image of PowerBalance Fig 5.26 Intensity Distribution Curve 

Gen2 LED40S/840 
 

 
Fig 5.27 Dimension Drawing of PowerBalance Gen2 LED40S/840 

 

VI. Name of Lamp: PowerBalance Gen2 RC461B G2 LED34S/840 PSD W60L60 VPC W 

1) Wattage: 24W 

2) Type of Fitting: Recessed Mounted Square Fitting (0.6 X 0.6)m 

3) Ingress Protection Code: IP20 

4) Mech. Impact Protection Code: IK02 

5) CCT: 4000K 

6) CRI: >=80 

7) Safety Class: Class I 

8) System Lumen O/P: 3400lm 

9) Weight: 4.7 kg 

10) Rated Voltage: 220-240V 
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11) Luminaire efficacy: 142 lm/W 

12) Unified Glare Rating: 16 

13) Inrush current (A): 5 A 

14) Housing Material: Steel 

15) Reflector material: Polycarbonate 

16) Lens material: Polycarbonate 
 

Fig 5.28 Image of PowerBalance Gen2 Fig 5.29 Intensity Distribution Curve 

LED34S/840 
 

 
Fig 5.30 Dimension Drawing of PowerBalance Gen2 LED34S/840 

 

V. Name of Lamp: Trueline Suspended SP530P LED40S/840 PSD PI5 SM2 L1130 ALU1) 

1) Wattage: 29W 

2) Type of Fitting: Linear Suspended Fitting (1130mm) 

3) Ingress Protection Code: IP20 

4) Mech. Impact Protection Code: IK02 

5) CCT: 4000K 

6) CRI: >=80 

7) Safety Class: Class I 

8) System Lumen O/P: 4000lm 

9) Weight: 3.2 kg 

10) Rated Voltage: 220-240V 

11) Luminaire efficacy: 138 lm/W 

12) Unified Glare Rating: 19 

13) Inrush current (A): 0.19 A 

14) Housing Material: Aluminium 

15) Reflector material: Polycarbonate 
16) Lens material: Polymethyl methacrylate 

Fig 5.31 Image of Trueline Suspended 
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Fig 5.32 Dimension Drawing of Trueline Suspended Fig 5.33 Intensity Distribution Curve 

 

VI. Name of Lamp: CoreLine Batten BN124C LED21S/840 PSU TW1 L600) 

1) Wattage: 19W 

2) Type of Fitting: Linear LED Batten (600mm) 

3) Ingress Protection Code: IP20 
4) Mech. Impact Protection Code: IK02 

5) CCT: 4000K 

6) CRI: >=80 

7) Safety Class: Class I 

8) System Lumen O/P: 2100 lm 

9) Weight: 0.7 kg 

10) Rated Voltage: 220-240V 

11) Luminaire efficacy: 110 lm/W 

12) Unified Glare Rating: 19 

13) Inrush current (A): 0.29 A 

14) Housing Material: Metal 

15) Optical cover: Frosted 

16) Lens material: Polycarbonate 
 

Fig 5.34 Dimension Drawing of CoreLine Batten Fig 5.35 Intensity Distribution Curve 
 
 

Fig 5.36 Image of CoreLine Batten 
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CHAPTER 6 

INTRODUCTION TO DIALux 4.13 
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6.1 INTRODUCTION TO LIGHTING DESIGN SOFTWARE 

 
There is a long list of Lighting design software DIALux, AGi 32, Lighting Reality pro, Relux, CGLux, 

Calculux, Photolux, Sunlux, Lumen Micro, Lumen Designer etc. All the lighting software is different, 

but the aim is same. The software is typically used by importing the structural design via CAD files. 

Then lighting elements are inserted. And finally, the lighting objects are associated with a photometry 

via IES files. The photometry of a light fixture describes the way it distributes its light into space. Once 

this process is completed, the illuminance and luminance produced by each fixture in the space can be 

calculated. 

In Wipro lighting mostly DIALux software has been used for lighting design. 

 

6.2 DIALux 4.13 

 
DIALux is a 3D graphics software developed and distributed by DIAL GmbH in Lüdenscheid for indoor 

and outdoor lighting design. The software is available free of charge from the manufacturer's website. 

While designing, DIALux determines the energy of your light solution requires and supports you in 

complying with the respective national and international regulations. DIALux supports the luminaires 

of the world's leading manufacturers and therefore have the greatest possible freedom in the design 

process. 

 

Benefits of DIALux: 

 

· Simple, effective and professional light planning 

· Support any photometric data file in required format(.ies) 

· Latest photometric data files of the world's leading manufacturers 

· Results can be compared with international standard result 

· Dynamic light scenes with LED or other color changing luminaires 

· Planning 3D model and simulate photometric data to any buildings, landscape, façade or roadway 

model 

· CAD file can be imported or exported 

 
6.3 AUTOCAD 2016 

 
AutoCAD is a commercial computer-aided design (CAD) and drafting software application. 

Developed and marketed by Autodesk, AutoCAD was first released in December 1982 as a desktop 

app running on microcomputers with internal graphics controllers 

AutoCAD is used in the industry, by architects, project managers, engineers, graphic designers, city 

planners and other professionals. 

https://en.wikipedia.org/wiki/Commercial_software
https://en.wikipedia.org/wiki/Commercial_software
https://en.wikipedia.org/wiki/Technical_drawing
https://en.wikipedia.org/wiki/Autodesk
https://en.wikipedia.org/wiki/Microcomputer
https://en.wikipedia.org/wiki/Graphics_controller
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Chapter 7 

Comparative Case Studies of Different Offices with 

Conventional & LED Luminaires 
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7.1 Introduction 
 

In this project we will study about the lighting systems of 10 different office layouts with 

arrangements of conventional luminaires and LED luminaires. A typical office interior consists of 

reception, meeting rooms, conference rooms, board meeting rooms, cabins, cafeterias, pantry, toilets 

etc. 

 

7.2 Case Study –I : Lighting design of Office A_Ahmedabad 
 

This office A_Ahmedabad is a small office of floor area 211.47�2 having a reception area followed by 

a corridor. There is a meeting room beside the reception. On the right side of the entrance there is a 

conference room. Then comes a technical workstation straight from the main entrance. There are all 

total six cabins. There are pantry, gents & ladies toilet. The fig. 6.1 shows the layout of office 
A_Ahmedabad. 

 

 

Fig. 7.1 Typical Layout of Office A_Ahmedabad 

 

7.2.1 Lighting Design with Conventional Luminaires 

 

a. Input Design parameters are considered according to the Standards. 

Ceiling Reflectance = 80% 

Wall Reflectance = 50% 

Floor Reflectance = 20% 

Light Loss Factor = 0.8 

Workplane Height = 0.76 m 
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b. Conventional Luminaires used are as follows:- 

 

a. Linear Surface Mounted Batten of 36W- Lineco TMS022-1x36W 

b. CFL down lighters of 19 W 

c. CFL downlighters of 25W of higher lumen package 

d. CFL downlighters of 25W of lower lumen package 

Conventional Lighting Design of Office A_Ahmedabad are as follows: 

 

Fig 7.2 Conventional Luminaire Layout of Office A_Ahmedabad 
 

Fig 7.3 Image of the Workstation of Office A_Ahmedabad in Dialux 
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 Cabin 1 
 

Floor Area : 6.65 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.5 m 

Luminaire Used: Lineco TMS022 TMS022 1x36W +GMS022 R TL-D HFS (1.000) 

No. of Luminaires used: 2 
The lighting arrangement Followed : General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 322 lux. 

Uniformity obtained : 0.742 

Specific Connected Load: 12.63W/m2 
 

The Technical Report of Cabin 1 
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 Cabin 2 
 

Floor Area : 7.26 m2 
Height : 2.8 m 

Mounting Height of the luminaire: 2.5 m 

Luminaire Used: Lineco TMS022 TMS022 1x36W +GMS022 R TL-D HFS (1.000) 

No. of Luminaires used: 2 

Lighting Arrangement Followed: General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 301 lux. 

Uniformity obtained : 00.738 

Specific Connected Load: 11.57W/m2 

 

The Technical report of Cabin 2 

 



- 54 -  

 Workstation 
 

Floor Area: 96.62 m2 
Height: 3 m 

Mounting Height of the luminaire: 3 m 
Luminaire Used: 

a. Luminaire Used: Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

b. NLP72340 NLP72340 (1.000) (23 Nos.) 

No. of Luminaires used: 51 

Lighting Arrangement Followed : Localized General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 502 lux. 

Uniformity obtained : 0.489 

Specific Connected Load: 16.74 W/m2 

 

 

Technical Report of Workstation 
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Since the localized general lighting arrangement is done, the uniformity cannot be achieved according 

to Standards. This is a technical workstation thus illuminance level has to be maintained as 500 lux. The 

task illuminance on workstation table top is achieved as 577 lux with uniformity of 0.521. 

 

The technical report of the workstation table top is as follows:- 

 

 
The lux level obtained from the passage area is 309 lux. 
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 Pantry 
 

Floor Area : 3.38 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

No. of Luminaires used: 1 

Lighting Arrangement Followed : General Lighting (IS-3646) 

 

The design outputs are as follows: 

The lux level obtained after calculation is 173 lux. 

Uniformity obtained : 0.12 

Specific Connected Load: 7.17 W/m2 

 

Technical Report of Pantry 
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 Gents Toilet 
 

Floor Area : 5.05 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: NLP72340 (1.000) (6 Nos.) 

No. of Luminaires used: 6 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 118 lux. 

Uniformity obtained : 0.488 

Specific Connected Load: 22.83 W/m2 

 
 

Technical Report of Gents Toilet 
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 Ladies Toilet 
 

Floor Area : 1.73 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: NLP72340 (1.000) (3 Nos.) 

No. of Luminaires used: 3 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 152 lux. 

Uniformity obtained : 0.877 

Specific Connected Load: 33.38 W/m2 

 
 

Technical Report of Ladies Toilet 
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 Reception 
 

Floor Area :11.63 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: NLP72443 (1.000) (3 Nos.) 

No. of Luminaires used: 16 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 322 lux. 

Uniformity obtained :0.657 

Specific Connected Load: 34.94 W/m2 
 

Technical Report of Reception 
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 Meeting Room 
 

Floor Area : 5.64 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

b. NLP72340 NLP72340 (1.000) (2Nos.) 

No. of Luminaires used: 4 

Lighting Arrangement Followed : Localized General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 339 lux. 

Uniformity obtained : 0.646 

Specific Connected Load: 23.90 W/m2 

 

Technical Report of Meeting Room 
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The Task illuminance of Table top of meeting room is obtained as 411 Lux and uniformity is 0.967. 

 

Technical Report of Meeting Room(Table Top) 

 

 

 

 Conference Room 
 

Floor Area : 21.27 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 

The linear lights are suspended from the ceiling at a height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 
a. Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

b. NLP72340 NLP72443 

No. of Luminaires used: 28 

Lighting Arrangement Followed : Localized General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 721 lux. 

Uniformity obtained : 0.576 

Specific Connected Load: 38.12 W/m2 
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Technical Report of Conference Room 

 

The task illuminance achieved on the table top of Conference Room is 704 lux and the uniformity is 

0.897. 
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 Lobby 
 

Floor Area : 12.44 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8m 

The downlighters are recessed mounted. 

Luminaire Used: NLP72443 (1.000) (10Nos.) 

No. of Luminaires used: 10 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is164 lux. 
Uniformity obtained :0.65 

Specific Connected Load: 20.42 W/m2 

 

Technical Report of Lobby 
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 Cabin 3 
 

Floor Area : 2.92 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

No. of Luminaires used: 2 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 355 lux. 
Uniformity obtained : 0.354 

Specific Connected Load: 28.81 W/m2 

 

Technical Report of Cabin 3 

 
 

The Task illuminance of Worktable of Cabin 3 is 321 lux and the uniformity is 0.394 since the 

computer is present on the worktable. 
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 Cabin 4 
 

Floor Area : 2.96 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

No. of Luminaires used: 2 

Lighting Arrangement Followed: General Lighting (IS-3646) 

 

The design outputs are as follows: 

The lux level obtained after calculation is 363 lux. 

Uniformity obtained: 0.844 

Specific Connected Load: 28.37 W/m2 

 

Technical Report of Cabin 4 
 
 

 
The Task illuminance of Worktable of Cabin 4 is 317 lux and the uniformity is 0.348 since the 

computer is present on the worktable. 
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 Cabin 5 
 

Floor Area : 3.42 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

No. of Luminaires used: 2 

Lighting Arrangement Followed: General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 345 lux. 
Uniformity obtained : 0.221 

Specific Connected Load: 24.56 W/m2 

 

Technical Report of Cabin 5 

The Task illuminance of Worktable of Cabin 5 is 310 lux and the uniformity is 0.334 since the 

computer is present on the worktable. 
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 Cabin 6 
 

Floor Area : 3.47 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x36W +GMS022 R TL-DHFS 

No. of Luminaires used: 2 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 340 lux. 
Uniformity obtained : 0.224 

Specific Connected Load: 24.19 W/m2 

 

Technical Report of Cabin 6 

 
The Task illuminance of Worktable of Cabin 6 is 310 lux and the uniformity is 0.334 since the 
computer is present on the worktable. 
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7.2.2 Lighting Design of Office A_Amhedabad with LED Luminaires 
 

a. Input Design parameters like Surface Reflectances, Light Loss factor etc are considered 

according to the Standards. 

Ceiling Reflectance = 80% 

Wall Reflectance = 50% 

Floor Reflectance = 20% 

Light Loss Factor = 0.8 

Workplane Height = 0.76 m 

 

b. Details of LED Luminaires used are as follows:- 

 

i) Linear Suspended LED Luminaire of 29W 

ii) Recessed Mounted LED Downlighters of 19W 

iii) Recessed Mounted LED Downlighters of 11W 

iv) Recessed Mounted (2 X 2) LED Square Panel of 29W 

v) Recessed Mounted (2 X 2) LED Square Panel of 24W 
 

 

 

Fig 7.4 shows the conference room with LED Lighting design 
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LED Lighting Design of Office A_Ahmedabad are as follows: 

 

. 
 

 
Fig. 7.5 LED Luminaire Arrangement of Office A_Ahmedabad 
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 Cabin 1 
 

Floor Area : 6.65 m2 
Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 
Luminaire Used: 

a. PowerBalance2 RC461B G2 LED34S/840 PSD W60L60 VPC W 

No. of Luminaires used: 1 

The lighting arrangement Followed : General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 326 lux. 

Uniformity obtained : 0.606 

Specific Connected Load: 4.89W/m2 

 

Technical Report of Cabin 1 
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 Cabin 2 
 

Floor Area : 7.26 m2 
Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 
Luminaire Used: 

a. PowerBalance2 RC461B G2 LED34S/840 PSD W60L60 VPC W 

No. of Luminaires used: 1 

Lighting Arrangement Followed: General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 306 lux. 

Uniformity obtained :0.496 

Specific Connected Load: 4.48W/m2 

 
 

The Technical report of Cabin 2 
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 Workstation 
 

Floor Area : 96.62 m2 
Height : 3 m 

Mounting Height of the luminaire: 
The linear suspended luminaire is suspended from ceiling at a suspension of 0.03m 

Luminaire Used: 

a. Trueline Suspended SP530P LED40S/840 PSD PI5 SM2 L1130 ALU1) 
b. LUXSPACE 2 COMPACT LOW HEIGHT]DN570B LED12S/830 PSE-E C WH1 

No. of Luminaires used: 32 

Lighting Arrangement Followed : Localized General Lighting (IS-3646) 

 

The design outputs are as follows: 
The lux level obtained after calculation is 600 lux. 

Uniformity obtained :0.633 

Specific Connected Load: 6.40 W/m2 

 

Technical Report of Workstation 
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Since the localized general lighting arrangement is done, the uniformity cannot be achieved according 

to Standards. This is a technical workstation thus illuminance level has to be maintained as 500 lux. 

The task illuminance on workstation table top is achieved as 598 lux with uniformity of 0.296. 

The value chart of the workstation table top is as follows:- 

 
The lux level obtained from the passage area is 442 lux and the technical report is given:- 
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 Pantry 
 

Floor Area : 3.38 m2 
Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 
Luminaire Used: 

a. LUXSPACE 2 COMPACT LOW HEIGHT] DN570B LED12S/830 PSE-E C WH1 

No. of Luminaires used: 1 

Lighting Arrangement Followed : General Lighting (IS-3646) 

 

The design outputs are as follows: 
The lux level obtained after calculation is 158 lux. 

Uniformity obtained :0.077 

Specific Connected Load: 3.49 W/m2 

 

Technical Report of Pantry 
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 Gents Toilet 
 

Floor Area : 5.05 m2 
Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 
Luminaire Used: 

a. LUXSPACE 2 COMPACT LOW HEIGHT]DN570B LED12S/830 PSE-E C WH1 

No. of Luminaires used: 2 

Lighting Arrangement Followed : General Lighting (IS-3646) 

 

The design outputs are as follows: 
The lux level obtained after calculation is 176lux. 

Uniformity obtained :0.258 

Specific Connected Load: 4.68W/m2 

 

Technical Report of Gents Toilet 
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 Ladies Toilet 
 

Floor Area : 1.73 m2 
Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 
Luminaire Used: 

a. LUXSPACE 2 COMPACT LOW HEIGHT] DN570B LED12S/830 PSE-E C WH1 

No. of Luminaires used: 1 

Lighting Arrangement Followed : General Lighting (IS-3646) 

 

The design outputs are as follows: 
The lux level obtained after calculation is 211 lux. 

Uniformity obtained :0.857 

Specific Connected Load: 6.84 W/m2 

 

Technical Report of Ladies Toilet 
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 Reception 
 

Floor Area : 11.63 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. LUXSPACE 2 COMPACT LOW HEIGHT] DN570B LED12S/830 PSE-E C WH1 

No. of Luminaires used: 6 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 383 lux. 
Uniformity obtained :0.753 

Specific Connected Load: 6.09 W/m2 

 

Technical Report of Reception 
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 Meeting Room 
 

Floor Area : 5.64 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. PowerBalance2 RC461B G2 LED34S/840 PSD W60L60 VPC W 
No. of Luminaires used: 1 

Lighting Arrangement Followed : Localized General Lighting (IS-3646) 

 

The design outputs are as follows: 
The lux level obtained after calculation is 332 lux. 

Uniformity obtained :0.205 

Specific Connected Load: 5.76 W/m2 

 

Technical Report of Meeting Room 
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The Task illuminance of Table top of meeting room is obtained as 457 Lux and uniformity is 0.947. 
 

 
 

 

Value Chart of Meeting Room(Table Top) 
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 Conference Room 
 

Floor Area : 21.27 m2 
Height : 2.8 m 

Mounting Height of the luminaire: 
The linear lights are suspended from the ceiling at a height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. Trueline SuspendedSP530P L1130 OC LED40S/840 NO 

b. Luxspace 2 Compact Low Height DN570B LED20S/830 PSED-VLC-E M WH 

No. of Luminaires used: 6 

Lighting Arrangement Followed : Localized General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 512 lux. 

Uniformity obtained : 0.4 

Specific Connected Load: 6.30 W/m2 

 

Technical Report of Conference Room 
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The task illuminance achieved on the table top of Conference Room is 905 lux and the uniformity is 

0.58 
 

 
Value Chart of Conference Room(Table Top) 
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 Lobby 
 

Floor Area : 12.44 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8m 

The downlighters are recessed mounted. 

Luminaire Used: 

a. LUXSPACE 2 COMPACT LOW HEIGHT] DN570B LED12S/830 PSE-E C WH1 

No. of Luminaires used: 3 

Lighting Arrangement Followed :Localized Lighting (IS-3646) 

 

The design outputs are as follows: 

The lux level obtained after calculation is 179 lux. 

Uniformity obtained :0.426 

Specific Connected Load: 2.85 W/m2 
 

Technical Report of Lobby 
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 Cabin 3 
 

Floor Area : 2.92 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. PowerBalance Gen2 RC461B G2 LED34S/840 PSD W60L60 VPC W 

No. of Luminaires used: 1 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 356 lux. 
Uniformity obtained :0.230 

Specific Connected Load: 9.26 W/m2 

 

Technical Report of Cabin 3 
 
 

 
 

The Task illuminance of Worktable of Cabin 3 is 365 lux and the uniformity is 0.198 since the 

computer is present on the worktable. 
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 Cabin 4 
 

Floor Area : 2.96 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminare Used: 

a. PowerBalance Gen2 RC461B G2 LED34S/840 PSD W60L60 VPC W 

No. of Luminaires used: 1 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 362 lux. 
Uniformity obtained :0.159 

Specific Connected Load: 9.12 W/m2 

 

Technical Report of Cabin 4 
 

The Task illuminance of Worktable of Cabin 4 is 366 lux and the uniformity is 0.167 since the 
computer is present on the worktable. 
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 Cabin 5 
 

Floor Area : 3.42 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. PowerBalance Gen2 RC461B G2 LED34S/840 PSD W60L60 VPC W 

No. of Luminaires used: 1 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 341 lux. 
Uniformity obtained : 0.141 

Specific Connected Load: 7.89 W/m2 

 

Technical Report of Cabin 5 

 
 

The Task illuminance of Worktable of Cabin 5 is 349 lux and the uniformity is 0.170 since the 

computer is present on the worktable. 
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 Cabin 6 
 

Floor Area : 3.47 m2 

Height : 2.8 m 

Mounting Height of the luminaire: 2.8 m 

Luminaire Used: 

a. PowerBalance Gen2 RC461B G2 LED34S/840 PSD W60L60 VPC W 

No. of Luminaires used: 1 

Lighting Arrangement Followed : General Lighting (IS-3646) 
 

The design outputs are as follows: 

The lux level obtained after calculation is 340 lux. 
Uniformity obtained : 0.152 

Specific Connected Load: 7.77 W/m2 

 

Technical Report of Cabin 6 
 

 
The Task illuminance of Worktable of Cabin 6 is 347 lux and the uniformity is 0.173 since the 
computer is present on the worktable. 
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Office A_Ahmedabad Reflectances 80/50/20 LLF 0.8 

 

 
Room Name 

 

Area (sq. 

m) 

 

 
Height 

Conventional 

Mounting 

Height 
 
Lux Level 

 
Uniformity 

 
LPD 

 
Qty. 

Cabin 1 6.65 2.8m 2.5m 322 0.742 12.63 2 

Cabin 2 7.26 2.8m 2.5m 301 0.738 11.57 2 

Workstation 96.62 3m 3m 496 0.422 12.17 51 

Pantry 3.38 2.8m 2.8m 173 0.12 12.42 1 

Gents Toilet 5.05 2.8m 2.8m 118 0.488 22.83 6 

Ladies Toilet 1.73 2.8m 2.8m 152 0.877 33.38 3 

Reception 11.63 2.8m 2.8m 322 0.657 34.94 16 

Meeting 

Room 

 
5.64 

 
2.8m 

 
2.8m 

 
339 

 
0.646 

 
23.9 

 
4 

Conference 

Room 
 

21.27 
 
2.8m 

2.8m, 

2.5m 
 

721 
 

0.576 
 

38.12 
 

28 

Lobby 12.44 2.8m 2.8m 164 0.65 20.42 10 

Cabin 3 2.92 2.8m 2.8m 355 0.354 28.81 2 

Cabin 4 2.96 2.8m 2.8m 363 0.844 28.37 2 

Cabin 5 3.42 2.8m 2.8m 345 0.221 24.56 2 

Cabin 6 3.47 2.8m 2.8m 340 0.224 24.19 2 

Table 7.1 Design Output Parameters of Office_A_Ahmedabad with Conventional Luminaire 

 

Office A_Ahmedabad      

 

 
Room Name 

 

Area (sq. 

m) 

 

 
Height 

 LED  

Mounting 

Height 

Lux 

Level 
 
Uniformity 

 
LPD 

 
Qty. 

Cabin 1 6.65 2.8m 2.8m 326 0.606 4.89 1 

Cabin 2 7.26 2.8m 2.8m 306 0.496 4.48 1 

Workstation 96.62 3m 3m ,2.8m 600 0.633 6.4 32 

Pantry 3.38 2.8m 2.8m 158 0.077 2.22 1 

Gents Toilet 5.05 2.8m 2.8m 176 0.258 4.68 2 

Ladies Toilet 1.73 2.8m 2.8m 211 0.857 6.84 1 

Reception 11.63 2.8m 2.8m 383 0.753 6.09 6 

Meeting Room 5.64 2.8m 2.8m 332 0.205 5.76 1 

Conference 

Room 
 

21.27 
 
2.8m 

 
2.8m 

 
768 

 
0.517 

 
9.03 

 
8 

Lobby 12.44 2.8m 2.8m 223 0.734 3.79 4 

Cabin 3 2.92 2.8m 2.8m 356 0.23 9.26 1 

Cabin 4 2.96 2.8m 2.8m 362 0.159 9.12 1 

Cabin 5 3.42 2.8m 2.8m 341 0.141 7.89 1 

Cabin 6 3.47 2.8m 2.8m 340 0.152 7.77 1 

Table 7.2 Design Output Parameters of Office_A_Ahmedabad with LED Luminaire 
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7.3 Case Study –II : Office B_Bangalore 

 

This floor area of office B_Bangalore is 362.14�2 having a reception area followed by a corridor. 

There are two 4S meeting rooms and one 6S Meeting rooms beside the reception. There are 8 cabins 

including CEO’s Cabin, Manager’s Cabin. There is an open workstation sharing same ceiling of 

cafeteria. Conference room is beside the 6S meeting room. 

The fig. 7.6 shows the layout of office B_Bangalore. 
 
 

 
7.3.1 Lighting design of Office B_Bangalore with Conventional Luminaires 

 

a. Input Design parameters like Surface Reflectances, Light Loss factor etc are considered 

according to the Standards. 

Ceiling Reflectance = 80% 

Wall Reflectance = 50% 

Floor Reflectance = 20% 

Light Loss Factor = 0.8 

Workplane Height = 0.76 m 
 

b. Conventional Luminaire Used: 

 

i) Linear Surface Mounted Batten of 36W 

ii) Linear Surface Mounted Batten of 18W 

iii) CFL down lighters of 19 W 
iv) CFL downlighters of 25W of higher lumen package 
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The Lighting plan of Office B_Bangalore with Conventional Luminaires:- 
 

 

 

 

 
 

Fig. 7.7 Lighting plan of Office B_bangalore with Conventional Layout 
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 Reception & Waiting 
 

Floor Area 20.02 m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750 m 

Luminaire Used: 

a. NLP72443 (1.000) 

No. of Luminaires used: 24 

The lighting arrangement Followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 336 lux. 
Uniformity obtained : 0.642 

Specific Connected Load: 30.45W/m2 

 

Technical Report of Reception & Waiting 
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 4 Pax Meeting Room 
 

Floor Area :6.61 m2 
Height : 2.750 m 

Mounting Height of the luminaire: 
The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72340 (1.000) 

b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 7 

The lighting arrangement Followed : Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 315 lux. 

Uniformity obtained : 0.709 

Specific Connected Load: 23.77W/m2 

 

Technical Report of 4Pax Meeting Room 
 
 

The Task illuminance of Worktable of 4Pax Meeting Room is 384 lux and the uniformity is 0.966. 
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The Value Chart of Table Top of 4 Pax Meeting Room is given :- 
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 6 Pax Meeting Room 
 

Floor Area :7.79 m2 

Height : 2.750 m 

Mounting Height of the luminaire: 

The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72340 (1.000) 
b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 6 

The lighting arrangement Followed : Localized General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 355 lux. 

Uniformity obtained : 0.378 

Specific Connected Load: 20.63W/m2 

 

Technical Report of 6 Pax Meeting Room 
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The Task illuminance of Worktable of 6 Pax Meeting Room is 452 lux and the uniformity is 0.934. 
 

 
 

 

Value Chart of Table Top of 6 Pax Meeting Room 
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 4 Pax Meeting Room 
 

Floor Area :3.71 m2 

Height : 2.750 m 

Mounting Height of the luminaire: 

The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72340 (1.000) 
b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 5 

The lighting arrangement Followed : Localized General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 331 lux. 

Uniformity obtained : 0.387 

Specific Connected Load: 32.06W/m2 

 

Technical Report of 4 Pax Meeting Room 
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The Task illuminance of Worktable of 4 Pax Meeting Room is 415 lux and the uniformity is 0.982. 
 
 

 

 
Value Chart of Table Top of 4 Pax Meeting Room 
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 Conference Room 
 

Floor Area :16.04m2 

Height : 2.750 m 

Mounting Height of the luminaire: 

The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72443 
b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 20 

The lighting arrangement Followed : Localized General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 525 lux. 

Uniformity obtained : 0.452 

Specific Connected Load: 29.45W/m2 

 

Technical Report of Conference Room 
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The Task illuminance of Worktable of Conference Room Meeting Room is 731 lux and the uniformity 

is 0.805. 
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 4 Pax Meeting Room 
 

Floor Area :3.70m2 
Height : 2.750 m 

Mounting Height of the luminaire: 
The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72340 

b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 5 

The lighting arrangement Followed : Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 334 lux. 

Uniformity obtained : 0.293 

Specific Connected Load: 32.08W/m2 

 

Technical Report of 4 Pax Meeting Room 
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The Task illuminance of Worktable of 4 Pax Meeting Room is 414 lux and the uniformity is 0.982. 

The value chart of Table Top of 4 Pax Meeting Room is given. 
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 Cabin 1 
 

Floor Area : 6.33m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750m. 

Luminaire Used: 

a. NLP72340 

No. of Luminaires used: 12 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 330 lux. 
Uniformity obtained : 0.762 

Specific Connected Load: 36.37W/m2 

 

Technical Report of Cabin 1 
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 Cabin 2 
 

Floor Area : 6.33m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750m. 

Luminaire Used: 

a. NLP72340 

No. of Luminaires used: 12 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 329 lux. 
Uniformity obtained : 0.329 

Specific Connected Load: 36.37W/m2 

 
 

Technical Report of Cabin 2 
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 Cabin 3 
 

Floor Area : 6.33m2 
Height : 2.750 m 

Mounting Height of the luminaire: 2.750m. 
Luminaire Used: 

a. NLP72340 

No. of Luminaires used: 12 

The lighting arrangement Followed :General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 328 lux. 

Uniformity obtained : 0.254 

Specific Connected Load: 36.37W/m2 

 

Technical Report of Cabin 3 
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 Cabin 4 
 

Floor Area : 6.33m2 
Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 
Luminaire Used: 

a. NLP72340 

No. of Luminaires used: 12 

The lighting arrangement Followed :General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 327 lux. 

Uniformity obtained : 0.225 

Specific Connected Load: 36.37W/m2 

 

Technical Report of Cabin 4 
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 Cabin 5 
 

Floor Area : 6.33m2 
Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 
Luminaire Used: 

a. NLP72340 

No. of Luminaires used: 12 

The lighting arrangement Followed :General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 328 lux. 

Uniformity obtained : 0.204 

Specific Connected Load: 36.37W/m2 

 

Technical Report of Cabin 5 
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 Cabin 6 
 

Floor Area : 6.33m2 
Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 
Luminaire Used: 

a. NLP72340 

No. of Luminaires used: 12 

The lighting arrangement Followed :General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 326 lux. 

Uniformity obtained : 0.267 

Specific Connected Load: 36.37W/m2 

 

Technical Report of Cabin 6 
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  CEO’s Cabin 
 

Floor Area : 12.89m2 

Height : 2.750 m 

Mounting Height of the luminaire: 

The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72443 
b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 17 

The lighting arrangement Followed :Localized General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 396 lux. 

Uniformity obtained : 0.682 

Specific Connected Load: 34.78W/m2 

 

Technical Report of CEO’s Cabin 
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  Manager’s Cabin 
 

Floor Area : 8.65m2 

Height : 2.750 m 

Mounting Height of the luminaire: 

The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72443 
b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 11 

The lighting arrangement Followed :Localized General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 357 lux. 

Uniformity obtained : 0.405 

Specific Connected Load: 34.22W/m2 

 

Technical Report of Manager’s Cabin 
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 Workstation 
 

Floor Area : 173.48m2 

Height : 2.950 m 

Mounting Height of the luminaire: 

The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. NLP72443 
b. Lineco TMS022 TMS022 1x36W +GMS022 R TL-D 

No. of Luminaires used: 78 

The lighting arrangement Followed :Localized General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 544 lux. 

Uniformity obtained : 0.204 

Specific Connected Load: 15.73W/m2 

 

Technical Report of Workstation 
 

 

The Task illuminance of Worktable of is 740 lux and the uniformity is 0.794. 
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 Cafeteria 
 

Floor Area : 29.56m2 

Height : 2.950 m 

Mounting Height of the luminaire:2.950 

Luminaire Used: 

a. NLP72443 

No. of Luminaires used: 22 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 210 lux. 
Uniformity obtained : 0.303 

Specific Connected Load: 18.90W/m2 

 
 

Technical Report of Cafeteria 
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 Gents Toilet 
 

Floor Area : 9.38m2 

Height : 2.450 m 

Mounting Height of the luminaire:2.450 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x18W +GMS022 R TL-D 

No. of Luminaires used: 4 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 157 lux. 
Uniformity obtained : 0.613 

Specific Connected Load: 10.66W/m2 

 
 

Technical Report of Gents Toilet 



- 113 -  

 Ladies Toilet 
 

Floor Area : 4.33m2 

Height : 2.450 m 

Mounting Height of the luminaire:2.450 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x18W +GMS022 R TL-D 

No. of Luminaires used: 2 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 138 lux. 
Uniformity obtained : 0.781 

Specific Connected Load: 11.54W/m2 

 

Technical Report of Ladies Toilet 
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 Executive Toilet 
 

Floor Area : 4.53m2 

Height : 2.450 m 

Mounting Height of the luminaire:2.450 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x18W +GMS022 R TL-D 

No. of Luminaires used: 2 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 131 lux. 
Uniformity obtained : 0.585 

Specific Connected Load: 11.54W/m2 

 

Technical Report of Executive Toilet 
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 Electrical room 
 

Floor Area : 4.53m2 
Height : 3 m 

Mounting Height of the luminaire:3 
Luminaire Used: 

a. Lineco TMS022 TMS022 1x18W +GMS022 R TL-D 

No. of Luminaires used: 7 

The lighting arrangement Followed :General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 178 lux. 

Uniformity obtained : 0.463 

Specific Connected Load: 12.39W/m2 

 

Technical Report of Electrical Room 
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 Phone Booth 
 

Floor Area : 2.66m2 

Height : 3 m 

Mounting Height of the luminaire:3m 

Luminaire Used: 

a. Lineco TMS022 TMS022 1x18W +GMS022 R TL-D 

No. of Luminaires used: 1 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 67lux. 
Uniformity obtained : 0.543 

Specific Connected Load: 9.39W/m2 

 

Technical Report of Phone Booth 
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7.3.2 Lighting design of Office B_Bangalore with LED Luminaires 
 

 

a. Input Design parameters like Surface Reflectances, Light Loss factor etc are considered 

according to the Standards. 

Ceiling Reflectance = 80% 

Wall Reflectance = 50% 

Floor Reflectance = 20% 

Light Loss Factor = 0.8 

Workplane Height = 0.76 m 

 

b. LED Luminaire Used: 

 

i) Linear LED Batten of 19W 

ii) Recessed mounted LED down lighters of  11 W 

iii) Recessed mounted LED down lighters of  19 W 

iv) Recessed mounted LED Panel of 27W 

v) Linear Surface mounted LED Luminaire of 29W 

 
 

The Lighting plan of Office B_Bangalore with LED Luminaires Layout: 
 

 

 

Fig. 7.8 LED Luminaire Layout of Office B_Bangalore 
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 Reception & Waiting 
 

Floor Area 20.02 m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750 m 

Luminaire Used: 

a. DN572B PSE-E F 

The lighting arrangement Followed : General Lighting 
 

The design outputs are as follows: 
The lux level obtained after calculation is 357 lux. 

Uniformity obtained : 0.750 

Specific Connected Load: 4.32W/m2 

 

Technical Report of Reception & Waiting 
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 4 Pax Meeting Room 
 

Floor Area : 6.61 m2 
Height : 2.750 m 

Mounting Height of the luminaire: The Linear Luminaire are suspended at a suspension height 
of 0.3m and the downlighters are recessed mounted. 

Luminaire Used: 

a. DN570B PSE-E C PG (1.000) 

b. RC461B G2 PSD W60L60 (1.000) 

No. of Luminaires used: 2 
The lighting arrangement Followed : Localized General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 315 lux. 

Uniformity obtained : 0.709 

Specific Connected Load: 23.77W/m2 

 

Technical Report of 4Pax Meeting Room 
 
 

 

The Task illuminance of Worktable of 4Pax Meeting Room is 518 lux and the uniformity is 0.924 
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The value chart of table top of 4 pax meeting room is given where distribution of light level are shown 

on table top. 

 

Fig. 7.9 Value Chart of Table Top of 4Pax Meeting Room 
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 6 Pax Meeting Room 
 

Floor Area :7.79 m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750 m 

Luminaire Used: 

a. DN570B PSE-E C PG (1.000) 

b. RC461B G2 PSD W60L60 (1.000) 

No. of Luminaires used: 2 
The lighting arrangement Followed : Localized General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 377 lux. 

Uniformity obtained : 0.303 

Specific Connected Load: 5.90W/m2 
 

Technical Report of 6 Pax Meeting Room 



- 122 -  

The Task illuminance of Worktable of 6 Pax Meeting Room is 452 lux and the uniformity is 0.934. 
 
 

 

 
The value chart of table top of 6 pax meeting room is given where distribution of light level are shown 

on table top. 
 

 

Fig. Value Chart of Table Top of 6Pax Meeting Room 
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 4 Pax Meeting Room 
 

Floor Area :3.71 m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750 m 

Luminaire Used: 

a. RC461B G2 PSD W60L60 (1.000) 

No. of Luminaires used: 2 

The lighting arrangement Followed : Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 345 lux. 
Uniformity obtained : 0.397 

Specific Connected Load: 7.29W/m2 

 

Technical Report of 4 Pax Meeting Room 
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The Task illuminance of Worktable of 4 Pax Meeting Room is 442 lux and the uniformity is 0.939 
 
 

 

 
The value chart of table top of 4 pax meeting room is given where distribution of light level are shown 

on table top. 
 

 

Fig. 7.10 Value Chart of Table Top of 4Pax Meeting Room 
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 Conference Room 
 

Floor Area :16.04m2 

Height : 2.750 m 

Mounting Height of the luminaire: 

The Linear Luminaire are suspended at a suspension height of 0.3m and the downlighters are 

recessed mounted. 

Luminaire Used: 

a. DN570B PSE-E C PG (1.000) 
b. BN124C L600 LED21S/857 NO 

No. of Luminaires used: 15 

The lighting arrangement Followed : Localized General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 577 lux. 

Uniformity obtained : 0.510 

Specific Connected Load: 6.31W/m2 

 

Technical Report of Conference Room 
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The Task illuminance of Worktable of Conference Room Meeting Room Is 865 lux and the uniformity 

is 0.792. The value chart of table top of 4 pax meeting room is given where distribution of light level 

are shown on table top. 
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 4 Pax Meeting Room 
 

Floor Area :3.70m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750m 

Luminaire Used: 

a. RC461B G2 PSD W60L60 (1.000) 

No. of Luminaires used: 1 

The lighting arrangement Followed : Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 346 lux. 
Uniformity obtained : 0.407 

Specific Connected Load: 7.29W/m2 

 

Technical Report of 4 Pax Meeting Room 
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The Task illuminance of Worktable of 4 Pax Meeting Room is 445 lux and the uniformity is 0.948. 

The value chart of table top of 4 pax meeting room is given where distribution of light level are shown 

on table top. 
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 Cabin 1 
 

Floor Area : 6.33m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 

Luminaire Used: 

a. DN572B PSE-E F 

No. of Luminaires used: 4 

The lighting arrangement Followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 358 lux. 
Uniformity obtained : 0.791 

Specific Connected Load: 6.82W/m2 

 

Technical Report of Cabin 1 
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 Cabin 2 
 

Floor Area : 6.33m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 

Luminaire Used: 

a.   DN572B PSE-E F 

No. of Luminaires used: 4 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 350 lux. 
Uniformity obtained : 0.783 

Specific Connected Load: 6.82W/m2 

 

Technical Report of Cabin 2 
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 Cabin 3 
 

Floor Area : 6.33m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750m 

Luminaire Used: 

a. DN572B PSE-E F 

No. of Luminaires used: 4 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 362 lux. 
Uniformity obtained : 0.772 

Specific Connected Load: 6.82W/m2 

 

Technical Report of Cabin 3 
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 Cabin 4 
 

Floor Area : 6.33m2 
Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 
Luminaire Used: 

a. DN572B PSE-E F 

No. of Luminaires used: 4 

The lighting arrangement Followed :General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 375 lux. 

Uniformity obtained : 0.745 

Specific Connected Load: 6.82W/m2 

 

Technical Report of Cabin 4 
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 Cabin 5 
 

Floor Area : 6.33m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 

Luminaire Used: 

a.   DN572B PSE-E F 

No. of Luminaires used: 4 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 360 lux. 
Uniformity obtained : 0.713 

Specific Connected Load: 6.82 W/m2 

 

Technical Report of Cabin 5 
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 Cabin 6 
 

Floor Area : 6.33m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750. 

Luminaire Used: 

a.   DN572B PSE-E F 

No. of Luminaires used: 4 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 354 lux. 
Uniformity obtained : 0.226 

Specific Connected Load: 6.82 W/m2 

 

Technical Report of Cabin 6 
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  CEO’s Cabin 
 

Floor Area : 12.89m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750 m 

Luminaire Used: 

a.   DN572B PSE-E F 

No. of Luminaires used: 6 

The lighting arrangement Followed :Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 351 lux. 
Uniformity obtained : 0.733 

Specific Connected Load: 5.03 W/m2 

 

Technical Report of CEO’s Cabin 
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  Manager’s Cabin 
 

Floor Area : 8.65m2 

Height : 2.750 m 

Mounting Height of the luminaire: 2.750m 

Luminaire Used: 

a.   DN572B PSE-E F 

No. of Luminaires used: 4 

The lighting arrangement Followed :Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 315 lux. 
Uniformity obtained : 0.58 

Specific Connected Load: 4.99 W/m2 

 

Technical Report of Manager’s Cabin 
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 Workstation 
 

Floor Area : 173.48m2 

Height : 2.950 m 

Mounting Height of the luminaire: The Linear Luminaire are suspended at a suspension height 

of 0.3m and the downlighters are recessed mounted. 

Luminaire Used: 

a. DN572B PSE-E F 

b. SM530C L1130 OC LED40S/840 

No. of Luminaires used: 38 

The lighting arrangement Followed :Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 502 lux. 

Uniformity obtained : 0.398 

Specific Connected Load: 4.67W/m2 

Technical Report of Workstation 
 

 
The Task illuminance of Worktable of is 740 lux and the uniformity is 0.794. . The value chart of 

table top of 4 pax meeting room is given where distribution of light level are shown on table top. 
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 Cafeteria 
 

Floor Area : 29.56m2 

Height : 2.950 m 

Mounting Height of the luminaire: 2.950m 

Luminaire Used: 

a. DN572B PSE-E F 

No. of Luminaires used: 11 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 302 lux. 
Uniformity obtained : 0.438 

Specific Connected Load: 4.02 W/m2 

 
 

Technical Report of Cafeteria 
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 Gents Toilet 
 

Floor Area : 9.38m2 

Height : 2.450 m 

Mounting Height of the luminaire: 2.450 

Luminaire Used: 

a. DN572B PSE-E F 
No. of Luminaires used: 2 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 148 lux. 

Uniformity obtained : 0.079 

Specific Connected Load: 2.30 W/m2 

 
 

Technical Report of Gents Toilet 
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 Ladies Toilet 
 

Floor Area : 4.33m2 

Height : 2.450 m 

Mounting Height of the luminaire: 2.450 

Luminaire Used: 

a. DN572B PSE-E F 
No. of Luminaires used: 2 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 293 lux. 

Uniformity obtained : 0.827 

Specific Connected Load: 4.99 W/m2 

 

Technical Report of Ladies Toilet 
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 Executive Toilet 
 

Floor Area : 4.53m2 

Height : 2.450 m 

Mounting Height of the luminaire: 2.450 

Luminaire Used: 

a. DN572B PSE-E F 
No. of Luminaires used: 2 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 268 lux. 

Uniformity obtained : 0.663 

Specific Connected Load: 4.77 W/m2 

 

Technical Report of Executive Toilet 
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 Electrical room 
 

Floor Area : 4.53m2 
Height : 3 m 

Mounting Height of the luminaire: 3 
Luminaire Used: 

a. BN124C L600 LED21S/857 
No. of Luminaires used: 7 
The lighting arrangement Followed :General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 312 lux. 

Uniformity obtained : 0.434 

Specific Connected Load: 10.73 W/m2 

 

Technical Report of Electrical Room 
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 Phone Booth 
 

Floor Area : 2.66m2 

Height : 3 m 

Mounting Height of the luminaire: 3m 

Luminaire Used: 

a. BN124C L600 LED21S/857 
No. of Luminaires used: 1 

The lighting arrangement Followed :General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 144 lux. 

Uniformity obtained : 0.656 

Specific Connected Load: 7.14 W/m2 

 

Technical Report of Phone Booth 
 



- 145 -  

Office B_Bangalore LLF 0.8 Reflectances 80/50/20   

 

 
Room Name 

 

Area (sq. 

m) 

 

 
Height 

Conventional 

Mounting 

Height 
 
Lux Level 

 
Uniformity 

 
LPD 

 
Qty. 

Reception & 

Waiting 
 

20.02 
 

2.75 
 

2.75 
 

336 
 

0.672 
 

30.45 
 

7 

4 Pax Meeting 

Room 
 

6.61 
 

2.75 
 
2.75, 2.45 

 
315 

 
0.709 

 
23.77 

 
6 

6 Pax Meeting 

Room 
 

7.79 
 

2.75 
 
2.75, 2.45 

 
355 

 
0.378 

 
20.63 

 
5 

4 Pax Meeting 

Room 
 

3.71 
 

2.75 
 
2.75, 2.45 

 
331 

 
0.387 

 
32.06 

 
20 

Conference 

Room 
 

16.04 
 

2.75 
 
2.75, 2.45 

 
525 

 
0.452 

 
37.88 

 
16 

4 Pax Meeting 

Room 
 

3.7 
 

2.75 
 
2.75, 2.45 

 
334 

 
0.293 

 
32.08 

 
12 

Cabin 1 6.33 2.75 2.75, 2.45 330 0.762 36.37 12 

Cabin 2 6.33 2.75 2.75, 2.45 329 0.392 36.37 12 

Cabin 3 6.33 2.75 2.75, 2.45 328 0.254 36.37 12 

Cabin 4 6.33 2.75 2.75, 2.45 327 0.225 36.37 12 

Cabin 5 6.33 2.75 2.75, 2.45 328 0.204 36.37 12 

Cabin 6 6.33 2.75 2.75, 2.45 326 0.267 36.37 12 

Cafeteria 29.56 2.95 2.95 210 0.303 18.9 22 

G Toilet' 9.38 2.45 2.45 156 0.172 10.66 4 

L Toilet' 4.33 2.45 2.45 134 0.148 11.54 2 

Executive Toilet 4.53 2.45 2.45 131 0.585 11.04 2 

Electrical Room 12.39 3 3 178 0.463 14.12 7 

Phone Booth 2.66 3 3 67 0.543 9.39 1 

CEO's Cabin 12.89 2.75 2.75, 2.45 396 0.682 34.78 17 

Manager 8.65 2.75 2.75, 2.45 357 0.405 34.22 11 

Workstation 173.48 2.95 2.95, 2.65 544 0.204 15.73 78 

Table 7.3 Design Parameters of Office_B_Bangalore with Conventional Luminaire 



- 146 -  

 
 

 
Room Name 

 

Area (sq. 

m) 

 

 
Height 

LED 

 
Mounting Height 

Lux 

Level 
 
Uniformity 

 
LPD 

 
Qty. 

Reception & 

Waiting 

 
20.02 

 
2.75 

 
2.75 

 
357 

 
0.75 

 
4.32 

 
8 

4 Pax Meeting 

Room 

 
6.61 

 
2.75 

 
2.75 

 
354 

 
0.17 

 
5.72 

 
2 

6 Pax Meeting 

Room 

 
7.79 

 
2.75 

 
2.75 

 
377 

 
0.303 

 
5.9 

 
2 

4 Pax Meeting 

Room 

 
3.71 

 
2.75 

 
2.75 

 
345 

 
0.397 

 
7.29 

 
1 

Conference 

Room 

 
16.04 

 
2.75 

 
2.75 

 
534 

 
0.582 

 
12.66 

 
10 

4 Pax Meeting 

Room 
 

3.7 
 

2.75 
 

2.75 
 

346 
 

0.407 
 

7.29 
 

1 

Cabin 1 6.33 2.75 2.75 358 0.791 6.82 4 

Cabin 2 6.33 2.75 2.75 350 0.783 6.82 4 

Cabin 3 6.33 2.75 2.75 362 0.772 6.82 4 

Cabin 4 6.33 2.75 2.75 375 0.745 6.82 4 

Cabin 5 6.33 2.75 2.75 360 0.713 6.82 4 

Cabin 6 6.33 2.75 2.75 354 0.226 6.82 4 

Cafeteria 29.56 2.95 2.95 302 0.438 4.02 11 

G Toilet' 9.38 2.45 2.45 143 0.082 2.3 2 

L Toilet' 4.33 2.45 2.45 293 0.827 4.99 2 

Executive Toilet 4.53 2.45 2.45 268 0.663 4.77 2 

Electrical Room 12.39 3 3 312 0.434 10.73 7 

Phone Booth 2.66 3 3 144 0.656 7.14 1 

CEO's Cabin 12.89 2.75 2.75 351 0.733 5.03 6 

Manager 8.65 2.75 2.75 315 0.58 4.99 4 

Workstation 173.48 2.95 2.95 502 0.398 4.67 38 

Table 7.4 Design Parameters of Office_B_Bangalore with LED Luminaire 
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7.4  Case Study –III : Lighting design of Office C_Cuttack 

This floor area of office D_Delhi is 436.9�2. This office contains 13 cabins or private offices 
including MD’s cabin. There are meeting rooms of 4 seater, 6 seater and one conference room is also 
present. There is a big workstation of 68 person capacity. Gents and ladies toilets are there. 

 

The fig7.8 shows the office layout of Office C_Cuttack. 
 
 

 

Fig. 7.8 Office Plan of Office C_Cuttack 

 

7.4.1 Lighting design of Office C_Cuttack with Conventional Luminaires 

 

b. Input Design parameters like Surface Reflectances, Light Loss factor etc are considered 

according to the Standards. 

Ceiling Reflectance = 80% 

Wall Reflectance = 50% 

Floor Reflectance = 20% 

Light Loss Factor = 0.8 

Workplane Height = 0.76 m 

 

c. Conventional Luminaire Used: 

 

a. Linear Surface Mounted Batten of 36W 

b. Linear Surface Mounted Batten of 18W 
c. CFL downlighters of 25W of higher lumen package 
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The Lighting Layout of Office C_Cuttack with Conventional Luminaire is as follows: 
 

 

 
 

 

 

Fig7.9 The layout of Office D_Delhi with Conventional Luminaire Layout 



- 149 -  

 Cabin 1 
 

Floor Area : 6.38 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 310lux. 

Uniformity obtained : 0.767 

Specific Connected Load: 13.17W/m2 

 

Technical Report of Cabin 1 
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 Cabin 2 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.523 

Specific Connected Load: 13.06W/m2 

 

Technical Report of Cabin 2 
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 Cabin 3 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.517 

Specific Connected Load: 13.06W/m2 

 

Technical Report of Cabin 3 
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 Cabin 4 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.511 

Specific Connected Load: 13.06W/m2 

 

Technical Report of Cabin 4 
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 Cabin 5 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.524 

Specific Connected Load: 13.06W/m2 

 

Technical Report of Cabin 5 
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 Cabin 6 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.515 

Specific Connected Load: 13.06W/m2 

 

Technical Report of Cabin 6 
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 Cabin 7 
 

Floor Area : 6.43 m2 
Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 
The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.670 

Specific Connected Load: 13.06W/m2 

 

Technical Report of Cabin 7 
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 Cabin 8 
 

Floor Area : 6.43 m2 
Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 
The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.528 

Specific Connected Load: 13.06W/m2 

 

Technical Report of Cabin 8 
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 Cabin 9 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 
The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.516 

Specific Connected Load: 13.06W/m2 
 

Technical Report of Cabin 9 
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 Cabin 10 
 

Floor Area : 5.84 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 319lux. 

Uniformity obtained : 0.530 

Specific Connected Load: 14.39W/m2 

 

Technical Report of Cabin 10 
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 MD's Cabin 
 

Floor Area : 15.85 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
b. NLP72443 NLP72443 

No. of Luminaires used: 8 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 
The lux level obtained after calculation is 309lux. 

Uniformity obtained : 0.702 

Specific Connected Load: 14.91W/m2 
 

Technical Report of MD's Cabin 
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 Cabin 11 
 

Floor Area : 4.47 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
b. NLP72443 

No. of Luminaires used: 3 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 289lux. 

Uniformity obtained : 0.726 

Specific Connected Load: 20.75W/m2 
 

Technical Report of Cabin 11 
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 Cabin 12 
 

Floor Area : 4.25 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
b. NLP72443 

No. of Luminaires used: 3 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 284lux. 

Uniformity obtained : 0.585 

Specific Connected Load: 21.84W/m2 

 
 

Technical Report of Cabin 12 
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 Cabin 13 
 

Floor Area : 4.25 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. TMS022 1x36W +GMS022 R TL-D 
b. NLP72443 

No. of Luminaires used: 3 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 285lux. 

Uniformity obtained : 0.557 

Specific Connected Load: 21.84W/m2 
 

Technical Report of Cabin 13 
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 Reception 
 

Floor Area : 13.54 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. NLP72443 NLP72443 
No. of Luminaires used: 18 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 326lux. 

Uniformity obtained : 0.557 

Specific Connected Load: 33.77W/m2 

 

Technical Report of Reception 
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 4 Pax Meeting Room 
 

Floor Area : 8.87 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. NLP72443 NLP72443 
No. of Luminaires used: 12 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 311lux. 

Uniformity obtained : 0.750 

Specific Connected Load: 34.35W/m2 
 

Technical Report of 4 Pax Meeting Room 
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The task illuminance value is 386 Lux and the uniformity is 0.954. 
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 6 Pax Meeting Room 
 

Floor Area : 15.32 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. NLP72443 NLP72443 
b. TMS022 1x36W +GMS022 R TL-D HFS 

No. of Luminaires used: 10 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 308lux. 

Uniformity obtained : 0.407 

Specific Connected Load: 18.75W/m2 
 

Technical Report of 6 Pax Meeting Room 
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The task illuminance value is 415 Lux and the uniformity is 0.853. 
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 Board Room 
 

Floor Area : 35.36 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. NLP72443 NLP72443 
b. TMS022 1x36W +GMS022 R TL-D HFS 

No. of Luminaires used: 32 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 743lux. 

Uniformity obtained : 0.569 

Specific Connected Load: 28.62W/m2 
 

Technical Report of Board Room 
 



- 169 -  

The task illuminance value is 1033 Lux and the uniformity is 0.843. 
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 Gents Toilet 
 

Floor Area : 9.29 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. NLP72443 
No. of Luminaires used: 6 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 118lux. 

Uniformity obtained : 0.561 

Specific Connected Load: 16.40W/m2 

 

Technical Report of Gents Toilet 
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 Ladies Toilet 
 

Floor Area : 7.99 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. NLP72443 
No. of Luminaires used: 6 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 144lux. 

Uniformity obtained : 0.546 

Specific Connected Load: 19.07W/m2 

 

Technical Report of Ladies Room 
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 Workstation 
 

Floor Area : 243.05 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. NLP72443 
b. TMS022 1x36W +GMS022 R TL-D HFS 

No. of Luminaires used: 122 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 513lux. 

Uniformity obtained : 0.145 

Specific Connected Load: 17.26W/m2 
 

Technical Report of Workstation 
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The task illuminance of the Worktable top is 
 

 
 



- 174 -  

 Store 
 

Floor Area : 4.44 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

d. TMS022 1x18W +GMS022 R TL-D HFS 
No. of Luminaires used: 3 

The lighting arrangement followed : Localized Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 178lux. 

Uniformity obtained : 0.053 

Specific Connected Load: 16.90W/m2 

 

Technical Report of Store 
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7.4.2 Lighting design of Office C_Cuttack with LED Luminaires 

 

a. Input Design parameters like Surface Reflectances, Light Loss factor etc are considered 

according to the Standards. 

Ceiling Reflectance = 80% 

Wall Reflectance = 50% 

Floor Reflectance = 20% 

Light Loss Factor = 0.8 

Workplane Height = 0.76 m 

 

b. LED Luminaire Used: 

 

i) Recessed Mounted LED Downlighter of 11W 

ii) Recessed Mounted LED Downlighter of 19W 

iii) Linear Suspended LED Luminaire of 37W 
iv) Linear Suspended LED Luminaire of 39W 

 

The Luminaire layout of Office C_Cuttack with LED Luminaire is as follows: 

 

Fig 7.10 LED Luminaire Layout of Office C_Cuttack 
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 Cabin 1 
 

Floor Area : 6.38 m2 
Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 357lux. 
Uniformity obtained : 0.523 

Specific Connected Load: 7.88W/m2 

 

Technical Report of Cabin 1 
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 Cabin 2 
 

Floor Area : 6.43 m2 
Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 

b. DN570B PSE-E C 

No. of Luminaires used: 2 

The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 348 lux. 

Uniformity obtained : 0.520 

Specific Connected Load: 7.82W/m2 
 

Technical Report of Cabin 2 
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 Cabin 3 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 

The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 349lux. 

Uniformity obtained : 0.502 

Specific Connected Load: 7.82W/m2 

 

Technical Report of Cabin 3 
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 Cabin 4 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 
The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 352lux. 

Uniformity obtained : 0.319 

Specific Connected Load: 7.82W/m2 

 
 

Technical Report of Cabin 4 
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 Cabin 5 
 

Floor Area : 6.43 m2 
Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 

The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 357lux. 
Uniformity obtained : 0.335 

Specific Connected Load: 7.82W/m2 

 

Technical Report of Cabin 5 
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 Cabin 6 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 
The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 350lux. 

Uniformity obtained : 0.328 

Specific Connected Load: 7.82W/m2 
 

Technical Report of Cabin 6 
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 Cabin 7 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 
The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 351lux. 

Uniformity obtained : 0.461 

Specific Connected Load: 7.82W/m2 

 

Technical Report of Cabin 7 
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 Cabin 8 
 

Floor Area : 6.43 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 
The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 347lux. 

Uniformity obtained : 0.338 

Specific Connected Load: 7.82W/m2 
 

Technical Report of Cabin 8 
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 Cabin 9 
 

Floor Area : 6.43 m2 
Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 

The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 346lux. 
Uniformity obtained : 0.324 

Specific Connected Load: 7.82W/m2 

 

Technical Report of Cabin 9 
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 Cabin 10 
 

Floor Area : 5.84 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 2 
The lighting arrangement followed : Localizedl Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 361lux. 

Uniformity obtained : 0.346 

Specific Connected Load: 8.62W/m2 
 

Technical Report of Cabin 10 
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 MD's Cabin 
 

Floor Area : 15.85 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 7 

The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 436lux. 
Uniformity obtained : 0.596 

Specific Connected Load: 6.80W/m2 

 
 

Technical Report of MD's Cabin 
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 Cabin 11 
 

Floor Area : 4.47 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
No. of Luminaires used: 1 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 306lux. 

Uniformity obtained : 0.770 

Specific Connected Load: 8.61W/m2 

 

Technical Report of Cabin 11 
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 Cabin 12 
 

Floor Area : 4.25 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
No. of Luminaires used: 1 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 308lux. 

Uniformity obtained : 0.771 

Specific Connected Load: 9.06W/m2 

 

Technical Report of Cabin 12 
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 Cabin 13 
 

Floor Area : 4.25 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
No. of Luminaires used: 1 

The lighting arrangement followed : General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 302lux. 

Uniformity obtained : 0.586 

Specific Connected Load: 9.06W/m2 

 

Technical Report of Cabin 13 
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 Reception 
 

Floor Area : 13.54 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. SP482P W24L134 ACC-MLO LED40S/840 NO 
b. DN570B PSE-E C 

No. of Luminaires used: 5 
The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 367lux. 

Uniformity obtained : 0.109 

Specific Connected Load: 6.33W/m2 
 

Technical Report of Reception 
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 4 Pax Meeting Room 
 

Floor Area : 8.87 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. DN570B PSE-E C 
No. of Luminaires used: 4 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 
The lux level obtained after calculation is 327lux. 

Uniformity obtained : 0.805 

Specific Connected Load: 5.32W/m2 
 

Technical Report of 4 Pax Meeting Room 
 

 

The task illuminance value is 367 Lux and the uniformity is 0.988. 
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 6 Pax Meeting Room 
 

Floor Area : 15.32 m2 

Height : 2.6m 

Mounting Height of the luminaire: The linear LED luminaire is suspended from the ceiling at a 

height of 0.3m. and the downlighters are recessed mounted in the ceiling. 

Luminaire Used: 

a. DN570B PSE-E C 
b. SP482P W24L134 ACC-MLO LED40S/840 NO 

No. of Luminaires used: 5 

The lighting arrangement followed : Localized General Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 362lux. 

Uniformity obtained : 0.817 

Specific Connected Load: 5.59W/m2 
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Technical Report of 6 Pax Meeting Room 
 
 

 

The task illuminance value is 441 Lux and the uniformity is 0.816. 
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 Board Room 
 

Floor Area : 35.36 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 
Luminaire Used: 

a. DN570B PSE-E C PG 
b. SP482P W24L134 ACC-MLO LED40S/840 NO 

No. of Luminaires used: 14 

The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 784lux. 
Uniformity obtained : 0.450 

Specific Connected Load: 10.83W/m2 

 

Technical Report of Board Room 
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The task illuminance value is 1219 Lux and the uniformity is 0.757. 
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 Gents Toilet 
 

Floor Area : 10.31 m2 

Height : 2.4m 

Mounting Height of the luminaire: 2.4m 

Luminaire Used: DN570B PSE-E C 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 152lux. 

Uniformity obtained : 0.295 

Specific Connected Load: 2.29W/m2 

 

Technical Report of Gents Room 
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 Ladies Toilet 
 

Floor Area : 8.24 m2 

Height : 2.4m 

Mounting Height of the luminaire: 2.4m 

Luminaire Used: DN570B PSE-E C 
No. of Luminaires used: 2 

The lighting arrangement followed : General Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 180lux. 

Uniformity obtained : 0.549 

Specific Connected Load: 2.86W/m2 
 

Technical Report of Ladies Room 
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 Workstation 
 

Floor Area : 243.05 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. DN570B PSE-E C 
b. SP480P W24L134 ACC-MLO LED35S/830 NO 

No. of Luminaires used: 87 
The lighting arrangement followed : Localized Lighting 

 

The design outputs are as follows: 

The lux level obtained after calculation is 513lux. 

Uniformity obtained : 0.145 

Specific Connected Load: 17.26W/m2 
 

Technical Report of Workstation 
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The task illuminance of the Worktable top is 
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 Store 
 

Floor Area : 4.44 m2 

Height : 2.6m 

Mounting Height of the luminaire: 2.6m 

Luminaire Used: 

a. DN570B PSE-E C 
No. of Luminaires used: 1 

The lighting arrangement followed : Localized Lighting 
 

The design outputs are as follows: 

The lux level obtained after calculation is 138lux. 

Uniformity obtained : 0.021 

Specific Connected Load: 2.66W/m2 

 

Technical Report of Store 
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Office C_Cuttack Reflectances 80/50/20 LLF 0.8   

 

 
Room Name 

 
Area 

(sq. m) 

 

 
Height 

Conventional 

Mounting 

Height 

Lux 

Level 
 
Uniformity 

 
LPD 

 
Qty. 

Cabin 1 6.38 2.6 2.6 310 0.767 13.17 2 

Cabin 2 6.43 2.6 2.6 306 0.523 13.06 2 

Cabin 3 6.43 2.6 2.6 306 0.517 13.06 2 

Cabin 4 6.43 2.6 2.6 306 0.511 13.06 2 

Cabin 5 6.43 2.6 2.6 305 0.524 13.06 2 

Cabin 6 6.43 2.6 2.6 306 0.515 13.06 2 

Cabin 7 6.43 2.6 2.6 306 0.67 13.06 2 

Cabin 8 6.43 2.6 2.6 306 0.523 13.06 2 

Cabin 9 6.43 2.6 2.6 305 0.516 13.06 2 

Cabin 10 6.43 2.6 2.6 319 0.53 13.06 2 

MD Cabin 15.85 2.6 2.6m,2.4m 309 0.702 14.91 8 

Cabin 11 4.47 2.6 2.6 289 0.726 20.75 3 

Cabin 12 4.25 2.6 2.6m, 2.4m 284 0.585 21.84 3 

Cabin 13 4.25 2.6 2.6m, 2.4m 285 0.557 21.84 3 

Reception 13.54 2.6 2.6 326 0.152 33.77 18 

4 Pax meeting 

Room 
 

8.87 
 

2.6 
 

2.6 
 

311 
 

0.75 
 

34.35 
 

12 

Store 4.44 2.6 2.6 178 0.053 16.9 3 

6 Pax Meeting 

room 
 

15.32 
 

2.6 
 

2.6 
 

308 
 

0.407 
 

18.75 
 

10 

Board Room 35.36 2.6 2.6m, 2.4m 743 0.569 28.62 32 

Gents Toilet 9.29 2.4 2.4 118 0.561 16.4 6 

Ladies Toilet 7.99 2.4 2.4 144 0.546 19.07 6 

Workstation 243.05 2.6 2.6m,2.4m 513 0.145 17.26 0.145 

Table 7.5 Design Parameters of Office_C_Cuttack with Conventional Luminaire 
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Office C_Cuttack 

Reflectance 

s 

     

 

 
Room Name 

 

Area 

(sq. m) 

 

 
Height 

 LED  

Mounting 

Height 

Lux 

Level 

Uniformit 

y 

 
LPD 

 
Qty. 

Cabin 1 6.38 2.6 2.6 357 0.523 7.88 2 

Cabin 2 6.43 2.6 2.6 348 0.52 7.82 2 

Cabin 3 6.43 2.6 2.6 349 0.502 7.82 2 

Cabin 4 6.43 2.6 2.6 352 0.319 7.82 2 

Cabin 5 6.43 2.6 2.6 357 0.335 7.82 2 

Cabin 6 6.43 2.6 2.6 350 0.328 7.82 2 

Cabin 7 6.43 2.6 2.6 351 0.461 7.82 2 

Cabin 8 6.43 2.6 2.6 347 0.338 7.82 2 

Cabin 9 6.43 2.6 2.6 346 0.324 7.82 2 

Cabin 10 6.43 2.6 2.6 361 0.346 8.62 2 

MD Cabin 15.85 2.6 2.6 436 0.596 6.8 7 

Cabin 11 4.47 2.6 2.6 306 0.77 8.61 1 

Cabin 12 4.25 2.6 2.6 308 0.771 9.06 1 

Cabin 13 4.25 2.6 2.6 302 0.586 9.06 1 

Reception 13.54 2.6 2.6 367 0.109 6.33 5 

4 Pax meeting 

Room 

 

8.87 

 

2.6 

 

2.6 

 

327 

 

0.805 

 

5.32 

 

4 

Store 4.44 2.6 2.6 138 0.021 2.66 1 

6 Pax Meeting 

room 

 
15.32 

 
2.6 

 
2.6 

 
362 

 
0.817 

 
5.59 

 
5 

Board Room 35.36 2.6 2.6m,2.4m 784 0.45 10.83 14 

Gents Toilet 9.29 2.4 2.4 152 0.296 2.29 2 

Ladies Toilet 7.99 2.4 2.4 180 0.549 2.86 2 

 
Workstation 

 
243.05 

 
2.6 

2.6m,2.4m57 

4 

 
574 

 
0.277 

 
8.37 

 
70 

Table 7.6 Design Parameters of Office_C_Cuttack with LED Luminaire 
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CHAPTER 8 
 

CONCLUSION & FUTURE ASPECTS 
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8.1 CONCLUSION 

 

In this project, three offices are chosen for the study of differences between LED and the Conventional 

luminaries. The office plan has been created in AutoCAD 2016 and then the plan is imported into the 

DIALux software for the design . 

First the office is designed with conventional luminaries maintaining the lux levels as per Standards. For 

maintaining the standard lux levels, the LPD of the area is crossing the ECBC Standard. To maintain the 

uniformity above 0.6, general distribution of the luminaries with uniform spacing has been maintained. 

CFL downlighters of 11W, 19W, 25W and Fluorescent luminaries of 36W and 12W are used in 

conventional design. For reception area standard lux level , according to IS-3646 is 300 lux. In 

conventional luminaries design, for reception area, mostly CFL downlighters have been used . For cabin 

or private offices, linear fluorescent lamps of 36W is used on the table top. Otherwise CFL downlighters 

are used for general lighting. For workstation, fluorescent lamps of 36W has been used for the working 

area and CFL downlighters or fluorescent lamps of 18W are used in corridor lighting. 

 

Then the office is designed with the LED luminaries maintaining the same lux level standards. It is seen 

that the LPD value of the area has drastically reduced. For maintaining the uniformity above 0.6, general 

distribution of luminaries is not needed always in case LED lighting. In LED Lighting design, recessed 

mounted downlighters, surface mounted downlighters, panel lights, spot lights, Linear LED luminaries 

(surface mounted or recessed mounted), circular diffuser lights has been used. For meeting rooms, 

recessed /surface mounted/ suspended luminaries are fitted over the meeting room table while the rest 

of the parts of the meeting room can be fitted with surface mounted/ recessed mounted downlighters. 

For workstation area, sometimes for general lighting , panel lights are used also along with the linear 

luminaries This gives better view with good uniformity ratio and energy efficient with least number of 

luminaire used. 

From this study of the project, it is very clear that LED is much better option over conventional 

luminaires. The quality of the illumination, the uniformity ratio is better than Conventional Luminaire. 

Though the initial cost of the LED is much higher, but the quality of light is more appreciable. The lamp 

lumen output and the luminary lumen output in case of LED are almost same, whereas the luminaire 

lumen output of conventional luminaire is a certain percentage of lamp lumen output. Requirement of 

luminaire quantity is also reduced during LED lighting design. Since the wattage of the LED luminaires 

are lesser than the conventional luminaries, the per unit electrical cost, the lighting power density of the 

area considered have got reduced. The LED luminaires have longer life than the conventional 

luminaires. Thus design with LED luminaires is much more convenient and energy efficient than 

conventional luminaire. 

 

8.2 FUTURE ASPECTS 

 

In this project we have studied how to create an energy efficient lighting system with LED. Conventional 

Luminaires are becoming obsolete and LED is taking its’ place there. Design with LED is not only 

energy efficient but it can represent itself in long run. In this project for designing an energy efficient 

lighting system in office building only LED is considered. By using lighting controls like PIR sensors 

and daylight integration along with LED a more energy efficient lighting system can be created which 

will help in reducing lighting cost in future. 
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