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Chapter 2 

       

2 LITRETUER REWIEV 

 

2.1 Descriptions of main parameters - Lighting 
 

2.1.1 Illumination 

  

The process of seeing any object with use of light which illuminates with the 

environment in the scene is called illumination.  

 

 

Figure 2 1 Illustration for lighting properties 

 

2.1.2 Luminous Flux  

 

Luminous flux is the quantity of the energy of the light emitted per second in all 

directions. The unit of luminous flux is lumen (lm). One lumen is the luminous flux of 

the uniform point light source that has luminous intensity of 1 candela and is 

contained in one unit of spatial angle (or 1 Steradian). Steradian is the spatial angle 

that limits the surface area of the sphere equal to the square of the radius. This concept 

is shown in the figure for 1 m radius of the sphere. Since the area of sphere is 4pr² 

then the luminous flux of the point light source is 4p lumens. 
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Figure 2 2 Illustration for luminous flux 

2.1.3 Luminous Intensity 

  

Luminous intensity is the ability to emit light into a given direction, or it is the 

luminous flux that is radiated by the light source in a given direction within the unit of 

the spatial angel. If the point light source emits Ø lumens into a small spatial angel ß, 

the luminous intensity is I=Ø/ß. The unit of luminous intensity is candela. There is a 

standard that details the candela definition. This includes the standard light source and 

the physical conditions of the measurement. 

 

2.1.4 Illuminance (Illumination) 

  

This definition determines the amount of light that covers a surface. If Ø is the 

luminous flux and S is the area of the given surface then the illuminance E is 

determined by E=Ø/S. The unit of illumination in SI system is lx, and in foot-pound 

system it is foot-candle. One lx is the illuminance of 1 m² surface area uniformly 

lighted by 1 lm of luminous flux. The following drawing explains this definition. One 

foot-candle is 10.76 lux. 
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Figure 2 3 Illustration for illuminance 

 

2.1.5 Luminance 

  

Luminance L is the luminous intensity emitted by the surface area of 1 cm² (or 1 m²) 

of the light source. Mathematically it is L=I/S where I is the luminous intensity and S 

is the area of the source surface perpendicular to the given direction.  

The unit of luminance is cd/m² or cd/cm² (in some applications lm/cm² or Lambert can 

be used). The following figure shows the concept. 

 

 

Figure 2 4 Illustration for luminance 

 

2.2 Dialux light building software 

 

Dialux is the most commonly use software for light simulation for both indoor and 

outdoor. It professionally calculates and checks all lighting parameters for interiors 

and exteriors, roads and tunnels, providing clear and accurate results according to the 

latest interior décor regulations. The luminaires (lamps, LED spotlights, floodlights, 
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ceiling fixtures) included in the programme come with detailed descriptions and 

technical specifications such as power rate, intensity and luminous flux, luminance 

diagrams and isolux photometric curves. Therefore lighting designers can then rely on 

a software system and it is constantly updated with the lighting components 

manufactured by leading world manufacturers. This software has been used to do the 

lighting calculation for all the time where it was necessary.  

 

2.2.1 Daylight Integration 

 

Good day lighting design makes diffuse daylight the primary illumination, provides 

gentle uniform light throughout the space, and enables occupants to control the 

daylight. Getting daylight into a space is not difficult.  But controlling is the real 

challenge. Good design avoids glare, direct sunlight penetration, and too much 

daylight.  An excess of direct sunlight, as opposed to diffuse daylight spread 

uniformly throughout the space, can cause glare and contrast problems, heat gain, and 

lost energy savings opportunities. 

 

Daylight integration facility with interior illumination arrangement is available with 

Dialux light building software. It was considered for the each calculation stagers in 

order to optimize the power consumption for lighting system throughout the research 

work. 

2.2.2 Daylight factors 

 

Daylight Factor (DF) is the ratio between the actual illumination at a point inside a 

room (Ei) and the illumination possible from an unobstructed hemisphere of the same 

sky (Eo).  Daylight factors can be used specify recommended levels of daylight for 

various interiors and tasks.  Table 2.1 list a selection of recommendations for interiors 

where daylight from side windows is a major source of light.  Daylight factors vary for 

different points within a room so it is usual to quote average values or minimum 

levels. 
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Table 2 1 Recommended daylight levels 

Location Average DF (%) Min DF (%) Surface 

General Office 5 2 Desks 

Classroom 5 2 Desks 

Entrance hall 2 0.6 Working plane 

Library 5 1.5 tables 

Drawing office 5 2.5 boards 

Sports hall 5 3.5 Working plane 

Source: CIBS Code of interior lighting 

 

Daylight reaching a particular point inside a room is made up of three principal 

components.  The sky component (SC) is the light received directly from the sky.  The 

externally reflection component (ERC) is the light received directly by reflection from 

buildings and landscape outside the room.  The Internally reflected component (IRC) 

is the light received from surfaces inside the room. 

2.2.3 Recommended illuminance level 

 

Table 2 2 Recommended lux level for office environment 

  

 

 

 

 

 

 

 

 

 

 

 

Above tables provide details for desirable illuminance levels for selected general 

areas. Therefore, keeping it as the references minimum illuminance level was taken as 

300 Lux for office environment for further calculations. 

Location 
Illuminance (Lux) 

Low Base High 

Offices 

Accounting 

Audio Visual areas 

Conference areas 

General and private offices 

Libraries 

Lobbies, lounges and reception areas 

Off-set printing and duplicating area 

 

200 

200 

200 

200 

200 

100 

200 

 

300 

300 

300 

300 

300 

150 

300 

 

500 

500 

500 

500 

500 

200 

500 
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2.3 Descriptions of main parameters - HVAC 
 

The HVAC system is the highest energy consuming unit in almost all office 

environments. Therefore it is needed to reserve additional budget in every allocation 

as they get high energy bill usually.   During the research this factor was deeply 

discussed. Certain areas of ASHRAE standards and Code of Practice for Energy 

Efficient Buildings in Sri Lanka - 2009 were taken as the guideline for the research. 

Following factors were taken in to consideration throughout the calculation. 

 

1. Number of occupancy was taken as 45 people where as the ASHRAE 

standard 62 in  office space 100m
2
  7 people shall be occupy in a office 

space.  

2. Fresh Air intake to the room was taken as 8.5 l/s per person.  

3. Outdoor condition was taken as 32 C° (DB), 29 C° (WB), 80% RH. 

4. Indoor condition was taken as 24 C° (DB), 13 C° (WB), 50% RH. 

5. Floor area was 450m
2
. 

 

2.3.1 HVAC System  

 

Details of the Air conditioning system, which was considered during calculation, is as 

follows: 

 

 1. Cooling capacity: 40 kW, 136500 BTU/hrs 

 2. Power input: 11.2 kW 

 3. COP: 3.75 kW/kW 

 4. Brand: LG 

 

2.4 Theoretical details 

 

2.4.1 Relative Humidity (RH) 

 

This is the ratio of the partial pressure of water vapor in an air-water mixture to the 

saturated vapor pressure of water at a given temperature. The relative humidity of air 

depends on temperature and the pressure of the system of concerned. 
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Relative humidity is normally expressed as a percentage and is calculated by using the 

following equation 

  

Where:- -  relative humidity  

   - partial pressure of water vapor (H2O) 

   - vapor pressure of water at a given temperature  

 

2.4.2 Dry-bulb temperature (DBT) 

The temperature of air measured by a thermometer freely exposed to the air. DBT is 

the temperature of environments air temperature, and it is the true thermodynamic 

temperature. It indicates the amount of heat in the air and it is directly proportional to 

the mean kinetic energy of the air molecules. Temperature is usually measured in 

degrees Celsius (°C), Kelvin (K), or Fahrenheit (°F). 

 

Figure 2 5 Illustration for DB Temp and WB Temp 

 

Dry bulb temperature does not indicate the amount of moisture in the air. 

In construction, it is an important consideration when designing a HVAC system for 

any particular building for a certain climate condition.  

 

https://en.wikipedia.org/wiki/Partial_pressure
https://en.wikipedia.org/wiki/Vapor_pressure
https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Air
https://en.wikipedia.org/wiki/Thermometer
https://en.wikipedia.org/wiki/Celsius
https://en.wikipedia.org/wiki/Kelvin
https://en.wikipedia.org/wiki/Fahrenheit
https://en.wikipedia.org/wiki/Construction
https://en.wikipedia.org/wiki/Design
https://en.wikipedia.org/wiki/Building
https://en.wikipedia.org/wiki/Climate
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2.4.3 Wet-bulb temperature  

 

This is the thermodynamic property of a mixture of air and water vapor. The value 

indicated by a wet-bulb thermometer often provides an adequate approximation of the 

thermodynamic wet-bulb temperature. 

 

A wet-bulb thermometer is an instrument which may be used to assume the amount of 

moisture in the air. If a moist cloth wick is placed over a thermometer bulb, the 

evaporation of moisture from the wick will lower the thermometer reading 

(temperature). If the air surrounding a wet-bulb thermometer is dry, evaporation from 

the moist wick will be more rapid than if the air is moist. When the air is saturated, no 

water will evaporate from the wick and the temperature of the wet-bulb thermometer 

will be the same as the reading on the dry-bulb thermometer. However, if the air is not 

saturated, water will evaporate from the wick causing the temperature reading to be 

lower. 

2.4.4 R-Value 

 

The R-value is a measure of thermal resistance  used in the building 

and construction industry. Under uniform conditions it is the ratio of the temperature 

difference across an insulator and the heat flux (heat transfer per unit area per unit 

time, ) through it or . The R-value being discussed is the unit 

thermal resistance. This is used for a unit value of any particular material. It is 

expressed as the thickness of the material divided by the thermal conductivity. For the 

thermal resistance of an entire section of material, instead of the unit resistance, divide 

the unit thermal resistance by the area of the material. R-value is the reciprocal of U-

value. 

 

2.4.5 U-factor 

 

The U-factor is the overall heat transfer coefficient that describes how well a material 

conducts heat. It measures the rate of heat transfer through a element over a given area 

under standardized conditions. The usual standard is at a temperature gradient of 24 

https://en.wikipedia.org/wiki/Thermodynamic_properties
https://en.wikipedia.org/wiki/Thermometer
https://en.wikipedia.org/wiki/Dew_point
https://en.wikipedia.org/wiki/Thermal_resistance
https://en.wikipedia.org/wiki/Construction
https://en.wikipedia.org/wiki/Heat_flux
https://en.wikipedia.org/wiki/Thermal_conductivity
https://en.wikipedia.org/wiki/Heat_transfer_coefficient#Overall_heat_transfer_coefficient
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°C (75 °F), at 50% humidity with no wind (a smaller U-factor is better at reducing 

heat transfer). 

U is the inverse of R with SI units of W/(m²K) and US units of BTU/(h °F ft²); 

 

 

Where: k is the material's thermal conductivity and L is its thickness. 

 

2.4.6 Sensible Heat  

 

This is the heat absorbed or given off by a substance that is NOT in the process of 

changing its physical state. Sensible heat can be sensed, or measured, with 

a thermometer, and the addition or removal of sensible heat will always cause a 

change in the temperature of the substance. 

 

2.4.7 Latent Heat 

 

This is the heat absorbed or given off by a substance while it is changing its physical 

state. The heat absorbed or given off does not cause a temperature change in the 

substance- the heat is latent or hidden. In other words, sensible heat is the heat that 

affects the temperature of things; latent heat is the heat that affects the physical state 

of things.  
 

2.4.8 Shading coefficient 

 

This is a value that determines one type of thermal performance of glass units. It is 

basically the ratio of solar gain (due to direct sunlight) passing through a glass unit to 

the solar energy which passes through 3mm Clear Float Glass . It is referred to as an 

indicator to how the glass is thermally insulating (shading) the interior when there is 

direct sunlight on the panel or window. 

The shading coefficient (SC) depends on the color of glass and degree of reflectivity. 

It also depends on the type of reflective metal oxides for the case of reflective 

https://en.wikipedia.org/wiki/Humidity
http://en.wikipedia.org/w/index.php?title=Thermal_performance&action=edit&redlink=1
http://en.wikipedia.org/wiki/Glass
http://en.wikipedia.org/wiki/Solar_gain
http://en.wikipedia.org/wiki/Thermal_insulation
http://en.wikipedia.org/wiki/Shade_(shadow)
http://en.wikipedia.org/wiki/Coefficient
http://en.wikipedia.org/wiki/Color
http://en.wikipedia.org/wiki/Reflectivity
http://en.wikipedia.org/wiki/Metal_oxide
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glass. Sputter-coated reflective and/or sputter-coated low-emissivity glasses tend to 

have lower SC compared to the same prolifically-coated reflective and/or low-

emissivity glass. 

It is usually a value ranging from 1.00 to 0.00, but experiments show that the value of 

the SC is between 0.98~0.10. 

It is known that the SC value plays a significant role in the selection of glass, specially 

at high-temperature areas. Usually at those areas, low SC is needed to lower the solar 

heat gain through the glass. It works with the direct sunlight, and with the absence of 

sunlight SC loses its significance in design. 
 

2.4.9 The Psychrometric Chart 

 

The psychrometric chart shows graphically the parameters relating to water moisture 

in air. This application note describes the purpose and use of the psychrometric chart 

as it affects the HVAC engineer or technician. 

Air comprises approximately 78% nitrogen, 21% oxygen, and 1% other gases. But air 

is never dry, even in a desert. Two-thirds of the earth‘s surface is covered with water 

and this, along with other surface water and rain, maintain low pressure water vapor to 

be suspended in the air making up part of the 1% of other gases.  

 

The psychrometric chart indicates the properties of this water vapor through the 

following parameters, each of which is explained in more detail below: 

 Dry bulb temperature 

 Wet bulb temperature (also known as saturation temperature) 

 Dew point temperature 

 Relative Humidity 

 Moisture Content (also known as humidity ratio) 

 Enthalpy (also known as total heat) 

 Specific Volume (the inverse of density) 

 

Any psychrometric chart is valid at a certain pressure of air. The pressure of air is 

related to the height above (or below) sea level. The chart provided by Power Knot is 

http://en.wikipedia.org/wiki/Sputter
http://en.wikipedia.org/wiki/Sputter
http://en.wikipedia.org/wiki/Pyrolitic
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valid at sea level (760 mm of Hg). Corrections must be made for different altitudes 

before calculations. When calculating if any two of the parameters above is known, 

other five values could be calculated from the chart. 

 

The psychrometrics chart is much important in the HVAC industry because: 

 People feel comfortable over a narrow range of temperature and humidity 

 Machines (especially electronic machines) operate over a specific range of 

temperature and humidity 

 To calculate the amount of heating or cooling required for a certain space 

requires knowledge of the moisture content of the air 

 

 

 

Figure 2 6 The Psychrometric Chart 
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2.4.10 Properties on the Chart 

 

 Dry bulb (DB) temperature 

 

 

Figure 2 7 Dry Bulb temperature line 

DB temperature is shown as the horizontal axis of the chart 

 

 Wet bulb (WB) temperature 

 

Figure 2 8 Wet Bulb temperature line 

WB temperature is indicated by diagonal lines on the chart. 

 

 Relative humidity (RH) 

 

Figure 2 9 Relative humidity line 

Lines of constant relative humidity are shown as exponential lines on the 

psychrometric chart. The line at 100% is referred to as the saturation line. 
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 Dew Point (DP) temperature 

 

This is the temperature of the air at which a moist air sample reaches water vapor 

saturation. It is equivalent to a wet bulb temperature at 100% relative humidity. At this 

combination of temperature and humidity, further removal of heat results in water 

vapor condensing into liquid. 

 

Figure 2 10 Dew Point temperature lines 

At saturation, the dew point temperature equals the wet bulb temperature, which also 

equals the dry bulb temperature, and the RH is 100%. This temperature is shown as 

horizontal lines on the chart. 

 

 Moisture content 

 

Figure 2 11 Moisture content lines 

This is also known as the humidity ratio and is usually designated as W. It is the 

proportion of the mass of water vapor per unit mass of dry air. Humidity ratio is 

dimensionless, but in the US it is usually expressed as pounds of moisture per pound 

of dry air; elsewhere it may be expressed as grams of water per kilogram of dry air or 

as a percentage. The moisture content is the vertical axis of the chart. 

 

 

 



31 

 

 Enthalpy (total heat) 

 

Figure 2 12 Enthalpy lines 

Enthalpy (usually designated as h) is the total amount of heat energy of the moist air 

and therefore includes the amount of heat of the dry air and the water vapor in the air. 

In the approximation of ideal gases, lines of constant enthalpy are parallel to lines of 

constant WB temperature. Thus the enthalpy is indicated by diagonal lines on the 

chart. 

 

In the US, enthalpy is measured in BTU per pound of dry air; elsewhere it is measured 

in Joules per kilogram of air. 

 

 Specific volume 

 

This is the inverse of density. Specific volume is therefore the volume per unit mass of 

the air sample. This is shown as diagonal lines on the chart. 

 

Figure 2 13 Specific volume lines 

In the US, this is measured by cubic feet per pound of dry air; elsewhere it is measured 

by cubic meters per kilogram of dry air. 
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 Comfort zones 

 

People feel comfortable within a small range of temperatures and humidities. The 

ranges vary based on the respective area. In the northern hemisphere, people typically 

wear more clothes in winter than in summer. Therefore, rooms are maintained at 

cooler temperatures in winter than in summer. 

 

 

Figure 2 14 Comfort zones 

 

People are sensitive to humidity because water evaporates from the skin and this 

evaporation cools the body. At a high humidity, water evaporates from the skin 

slowly, therefore it feels warmer. At a low humidity, water evaporates faster and feels 

colder. The effect of perceived increase in temperature with increase in humidity is 

referred to as the Heat Index and is shown graphically in the above figure. 

 

 

Figure 2 15 Comfort zones in Psychrometric Chart 

 

The psychrometric chart shows the two comfort zones typically acceptable specially 

for US citizens. 
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2.5 CLTD method 

 

The cooling load calculation procedure that will be explained here is called the 

CLTD/CLF method. This method first introduced in the 1979 ASHRAE Cooling and 

Heating Load Manual. The CLTD/CLF method is regarded as a reasonably accurate 

approximation of the total heat gains through a building envelope for the purposes of 

sizing HVAC equipment. This method was developed as a simpler calculation 

alternative to difficult and bulky calculation methods as used previously.  Errors taken 

place, when using the CLTD/CLF method tends to be less than use of other methods. 

This procedure is relatively easy to understand and use. The CLTD/CLF method can 

be carried out manually or by using a computer. 

 

2.6 Human comfort and productivity improvement  

 

2.6.1 Thermal comfort 

  

Thermal and atmospheric conditions in an enclosed space are usually controlled in 

order to ensure the health and comfort of the occupants. The former it was referred as 

Comfort Conditioning and the latter is called Process Air Conditioning. Complete the 

process of air conditioning requirements as suitable for any particular place, specific 

equipment or operations are involved. Specifications are generally available from the 

producer or manufacturer, and the ASHRAE (American Society of Heating, 

Refrigerating, and Air- Conditioning Engineers) Handbook of Applications provides a 

description of acceptable conditions for a number of generic industrial processes. 

Once the necessary conditions for process or machinery operation are established, 

attention must be paid to providing acceptable comfort, or at least relief from 

discomfort or physiological stress, for any people also occupying the space. 

 

It can be considered as human beings are very versatile ―machines‖ having the 

capacity to adapt to wide variations in their working environment while continuing to 

function, their productivity does vary according to the conditions in their immediate 

environment. Benefits associated with improvements in thermal environment and 

lighting quality include: 

 

http://en.wikipedia.org/wiki/ASHRAE
http://en.wikipedia.org/wiki/HVAC
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 Increased attentiveness and fewer errors 

 Increased productivity and improved quality of products 

 and services 

 Lower rates of absenteeism and employee turnover 

 Fewer accidents 

 Reduced health hazards such as respiratory illnesses 

  

Indeed, in many cases, air conditioning and illumination costs can be justified on the 

basis of increased profits. 

  

Air conditioning and electric lights have given the less impotency of large windows, 

which provided light and ventilation for buildings. Although windows are much 

important for architectural view, day lighting, and natural ventilation, windowless 

interior spaces now are used to a much greater extent. Conditioned air, which is 

cleaner and humidity controlled along with the interior lighting level contributes to 

reduced maintenance of the space.  

 

On the other hand, this improvement to building for comfort has come with the greater 

expense for equipment installation, maintenance, and specially for energy costs. A 

substantial portion of the energy consumed in buildings is related to the maintenance 

of comfortable environmental conditions. This refers to approximately 60 percent of 

the total energy consumption of office building is directed toward this task. 

 

2.6.2 Comfort Conditions 

  

Besides considering architectural concepts, the human environment must provide light 

and thermal comfort. Comfort is best defined as the absence of discomfort. People feel 

uncomfortable when they are too hot or too cold, or when the illuminace level is high 

or low against the task. Positive comfort conditions do not cause unpleasant sensations 

of temperature, drafts, humidity, or other aspects of the environment.  

  

Human beings are essentially constant-temperature animals with a normal internal 

body temperature of about 98.6
0
F (37.0

0
C). Heat is produced in the body as a result of 
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metabolic activity, so its production can be controlled, to some extent, by controlling 

metabolism. In such case the body rejects heat at the proper rate in order to maintain 

thermal equilibrium.  

  

If the internal temperature rises or falls beyond its normal range, mental and physical 

operation is curtailed, and if the temperature deviation is extreme, serious 

physiological disorders or even death can result. 

 

2.6.3 The Comfort Chart 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 16 Comfort chart 

 

The comfort chart, shown in Figure correlates the perception of comfort with the 

various environmental factors known to influence it. The dry-bulb temperature is 

indicated along the bottom. The right side of the chart contains a dew point scale, and 

the left side a wet-bulb temperature scale indicating guide marks for imaginary lines 

sloping diagonally down from left to right. The lines curving upward from left to right 

represent RHs. 

 

Notice that the comfort chart in Figure is derived from the Psychrometric Chart. A 

description of the Psychrometric Chart and its importance is addressed in above 

Chapters. Two comfort envelopes or zones are defined by the shaded regions on the 
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comfort chart—one for winter and one for summer. The thermal conditions within 

these envelopes are estimated to be acceptable to 80 percent of the occupants. To 

satisfy 90 percent of the people, the limits of the acceptable comfort zone are sharply 

reduced to one-third of the above ranges. The zones overlap in the 73
0
F to 75

0
F (23

0
C 

to 24
0
C) range. Under these conditions, thermal comfort can be defined in terms of 

two variables: dry-bulb air temperature and humidity.  

  

The comfort chart was developed from ASHRAE research, which has usually been 

limited to lightly clothed occupants engaged in sedentary activities. The reasoning 

behind this approach is that 90 percent of people‘s indoor work and leisure time is 

spent at or near the sedentary activity level. In line with this rationale, the comfort 

envelope defined separately and strictly applies only to sedentary and slightly active, 

normally clothed persons at low air velocities. For other conditions, the comfort zone 

must be adjusted accordingly. 

 

 

Figure 2 17 Comfort range 

 

2.6.4 ASHRAE’s Thermal Comfort Standard 

  

ASHRAE‘s Standard 55, Thermal Environmental Conditions for Human Occupancy, 

describes the combinations of indoor space conditions and personal factors necessary 

to provide comfort. It addresses the interactions between temperature, thermal 

radiation, humidity, air speed, personal activity level, and clothing. The standard 
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recommends conditions that have been found experimentally to be acceptable to at 

least 80 % of the occupants within a space. The operative temperature range for a 

office building occupants in summer clothes is 73
0
F to 79

0
 F (22.5

0
C to 26

0
C). These 

values are based on 60 percent RH, an activity level of approximately 1.2 met, and an 

air speed low enough to avoid drafts. The standard includes a chart that relates the 

allowable air speed to room air temperature and the turbulence of the air. However, as 

the temperature decreases, comfort depends more and more on maintaining a uniform 

distribution of clothing insulation over the entire body, especially the hands and feet. 

For sedentary occupancy of more than an hour, the operative temperature should not 

drop below 65
0
F (18

0
C). 

 

Throughout the research work in door thermal conditions were maintained as follows; 

 

 DB temperature as 240 C 

 WB temperature as 130 C 

 RH as 50 % 

 Moisture content as 0.009 kg/kg air 

 Enthalpy as 50 KJ/ Kg air  

 Average illuminance level as 300 Lux 

  

All those values of thermal condition exist within the range of human comfort zone as 

mentioned in above chapters. Same as that the average illuminance level also exists 

within the range of desirable level. Therefore it says that all the calculations have been 

done while maintaining the human comfort level inside the office environment.    

  

In order to get optimum energy efficiency, electricity consumption of illumination 

system and HVAC system can be controlled separately as suitable for the indoor 

condition. Illumination system can be included with Lux level sensors in combination 

with the lighting system operating system to maintain the average Lux level as 300 

Lux in all time. In the same time the total lighting system can be grouped according to 

the internal arrangement of the office and then Lux level sensors can be included for 

each group separately as suitable to the requirement. This arrangement will facilitate 

to get the desirable Lux level for total area concern as well as to get the optimum 

energy consumption. Then the HVAC system can be installed with DC Inverter type 
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Multi Split system with temperature sensors which have the facility to control the 

internal heat load as suitable for the requirement. This system shall be automated with 

each other operating system to control the electricity consumption according to the 

internal condition as to get the optimum energy consumption. All the systems 

mentioned above can be included with a Building Management System (BMS) as 

more convenient to the situation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


