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Chapter 3 

______________________________________________________________   ______    

         3 METHODOLIGY 

 

3.1 Methodology for case study 

 

The research methodology for this case study is mainly based on the analization of 

energy consumption for illumination system and HVAC system with day light 

integration of the selected area of proposed Army Headquarter office. During the 

stagers of calculation for illumination system, Dialux software is used. Internal 

illumination level is maintained averagely as 300lux, wall to window ratio is changed 

from 75% to 0% in 5% intervals for each calculation stagers. 

 

During the stage of energy consumption for HVAC system, CLTD, CLF methods are 

used. The same calculation stagers are done as same method done for the energy 

consumption for illumination system. Internal condition of the building is maintained 

in human comfort zone as mentioned in ASHRE standards. 

 

The following steps are followed during the case study in order to design the proposed 

building models. 

 

3.1.1  Collection of data 

 

 The collection of most relevant data is the most important part to obtain the 

desirable solution. Following data are collected for continue with the research work. 

  

 The construction details and the method of the building model. The 

details of material to be used to construct walls, roof, floor, windows with 

window glass. The wall thickness, roof angles, thickness of the floor concrete, 

the colour code of internal painting are obtained separately. Since the selected 

building area is a multi storied building, condition of the upper floor and under 

floors are obtained.  

 



40 

 

 The climatic details of the selected location and variation of the sun 

path over the location. 

 The grid coordination details such as latitudes and longitudes.  

 The orientation of the building with respective to the north alignment.  

 Inside illuminance  level of  existing building due to natural sun light. 

 The details of the internal condition of office environment for human 

comfort zone (ASHRAE stranded 55). 

 The number of occupancy to be occupied in the building. 

 The time duration for usual office working hours. 

 

3.1.2  Calculation process 

  

The selected building model is simulated in Dialux light building software with the 

appropriate building properties. The north alignment is set according to the existing 

building design. The location of the building is selected as Sri Jayawardanapura which 

is already available in software. The appropriate luminaires are selected from the 

Dialux plug-in, as same as the luminaires to be used for building illumination system 

in proposed office complex. Illuminance level of the building model inside is selected 

as 300 lux according to the ASHRAE standers. Wall colours and floor tile colours are 

selected to improve the internal illluminance level. The climatic condition of the 

location is selected as clean climatic environment. The time duration for calculation is 

taken as usual office working hours from 0900 hours to 1700 hours. 

 

The first stage calculation is done for a randomly selected date as 21.03.2011. During 

the calculation wall to window ratio is reduced from 75% to 0% in 5% intervals in 

order to calculate the power consumption for illumination system by maintaining the 

internal average lux level as 300 lux. Obtained results are represented in graphical 

format for analization.  

 

Since the calculation done for randomly taken date is not given more convenient out 

come for best wall to window ratio, calculations are done according to the sun path 

over the location. In such situation the dates are inserted as 21.06.2011 and 21.12.2011 

and calculations are done by Dialux software by reducing wall to window ratio as per 
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the method mentioned above. Two different data pattern is received for the two dates 

mentioned above and the average values of obtained results are taken for analization 

to get more convention answer.  

 

During the next stage, wall to window ratio is kept as 55% (the wall to window ratio 

of existing building design) and calculation are done by changing the north alignment 

by 45
0
 intervals to get the best orientation of the building for the selected location. 

Dialux software is used for the calculation and data are obtained according to the sun 

path over the location. The average values of obtain results for two levels are taken for 

analization to get more convention answer as same as done in above stage.  

 

In the next stage, the condition of the building is improved by replacing existing 

luminaires by more energy efficient LED luminaires and window glass are replaced by 

low-e energy efficient window glass. The calculations are done by Dialux software 

and data are obtained according to the sun path over the location. The average values 

of obtain results for two levels are taken for analization to get more convention answer 

as done in above stages. 

 

The calculations are done with Luman method to find the number of luminaires to be 

used in the same building model to get comparison with software calculated values 

and manual calculated values.  

 

The power consumption for HVAC system is calculated by using CLTD, CLF 

method. The same random date taken for power consumption calculation, for 

illumination system is taken for power consumption calculation for HVAC system as 

first stage. Properties of the building and the condition of the building and the time 

duration are taken as same as the said above. Wall to window ratio is reduced from 

75% to 0% as usual and power consumption for illumination system for the same time 

duration is taken for the calculation.  

 

The calculations are done in next stage, according to the same method mentioned 

above as to sun path over the location. The average values of obtain results for two 

levels are taken for analization to get more convention answer. 
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All the calculations stages done to find the power consumptions for HVAC system is 

done by developing the CLTD, CLF method in MS Excel work sheet which is able to 

save more time during calculation stages.  

 

During the next stage power consumption for HVAC system is calculated by keeping 

wall to window ratio as 55% and changing the building orientation in 45
0 

 intervals 

with north alignment in order to get the optimum power consumption for best building 

orientation. The calculation are done according to the sun path over the location and 

the average values of obtain results for two levels are taken for analization to get more 

convention answer.  

 

The energy efficient building model is develop with energy efficient LED luminaires, 

low-e window glass and building enveloping with polystyrene layers for all the walls 

which are subjected to heat transferring. Calculations are done as previous stages by 

changing wall to window ratio from 75% to 0% by 5% intervals and variation of the 

sun path over the location.  The average values of obtain results for two levels are 

taken for analization to get more convention answer.  

 

The calculated average values for same stages of power consumption for illumination 

system and HVAC system are added together for analization. The obtained values are 

represented in graphical representation to obtain the optimization values for power 

consumption against the wall to window ratio. The detail obtain as power 

consumption are converted for energy consumption for farther calculation.  

 

A financial evaluation is done to find the payback period for each building model by 

calculating the energy bill for one month period. The lighting power density also 

calculated for each building model and compared with the maximum lighting power 

density values given by the Code of Practice for Energy Efficient Buildings in Sri 

Lanka - 2008      

     

 

 


