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Chapter 8 

            

   DISCUSSION 

 

AFHQ multi-storeyed building comprises with 11 typical floors, basement, ground 

floor and auditorium.  Totally illuminated with artificial lights and 90% of total 

lamps are linear fluorescent with magnetic ballast.  There are some CFL lamps and 

few halogen lamps.  While designing the more efficient lighting system, existing 

locations are used with the luminary.  The ballasts have been replaced with energy 

efficient electronic ballasts in order to reduce the cost and it is not possible to carry 

out a total renovation at the moment since all spaces are occupied.  With the 

electronic ballast energy 24% of energy could be saved [15].  If the lamps are 

replaced with LED lamps the energy saving might be more.  But the cost 

involvement for the installation will be very high.  If such change is planned it is 

necessary to review the lights’ layout plan also in order to obtain most efficient 

lighting arrangement.  However the proposed design gives a moderate solution with a 

better IRR.   

 

While considering the day light integration only the direct day light is taken into the 

calculation of room W/m2.  Artificial lights can be dimmed or make automatically 

off using photo sensors and total wattage was calculated.  The software DIALux 4.11 

calculated only zero dimmed lamps where all other levels of dimmed lamps were 

taken as the 100% dimmed to calculate the total wattage.  But in the practical 

scenario other level of dimming values could be achieved within the control group 

and energy will be further saved.  The penetration of daylight into a building can be 

enhanced having motorized louvers which are adjusted to suit the sun’s position and 

weather conditions, or mirrored reflectors which direct light rays horizontally into 

the building [7].  This will further save the energy and the cost will be high for 

retrofit buildings.  The ability of a surface to reflect incident light is given by its 

luminance factor and can be improved using respective colour code or materials for 

the ceiling, wall and floor which also further save the energy. 
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The final calculation made on selecting the quality of the window by considering 

only the degree of transmission or SHGC of the glass panel.  Other parameters were 

considered as constant since their contribution for the cooling and daylight 

penetration is not significant.  The optimum value for the window glass was selected 

as at paragraph 6.4.  Accordingly optimum values of other parameters also can be 

calculated.  But for this AFHQ building implementation cost will be high as a retrofit 

building.  While calculating the cost for the specified quality window glazing 

additional tinting was introduced instead of replacing all glass windows because 

there are double glazing window panel at present.  The cost was calculated as per the 

paragraph 7.2 and included in the total cost of the investment. 

 

While considering the energy saving from the cooling load the indoor temperature is 

found as a key parameter.  As per the data depicted in figure 4.1 to 4.3 it is found that 

external weather pattern is made changes in the indoor temperature.  As depicted in 

figure 4.4 the temperature variation within the floor at particular time is considerable.  

Hence the avenues were explored whether energy could be saved while regulating 

the temperature in the floor.  So Indoor temperature was set as 24oC (75.2oF) as per 

the ASHRAE hand book 2004 which is a comfortable temperature.  Also it is 

observed that chilled water IN OUT temperatures are maintained very low values 

than the energy efficient set temperatures as shown in table 3.2. 

 

Other main area to conserve the energy is the air flow.  The present system 

comprises constant air flow at all locations such as AHUs, Chiller pumps, Cooling 

tower pump, etc.  Variable air flow will save more energy in the whole system.  This 

is directly linked with the indoor set temperature.  By simulating the AFHQ model 

through Loadsoft 6.0 software it is observed that large amount of energy could be 

saved with the specified set temperature and variable air flow. 

 

The present system consists of one thermostat per floor and this has been improved 

by introducing 4 temperature sensors covering fully partitioned locations at the floor.  

CO2 sensors also have been introduced to sense the load and control the air flow 

where present system does not cater for the same and observed temperature drop in 
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the evenings (Figure 4.2 to 4.4).  VAVs and VSDs have been introduced to the 

system in order to achieve the variable air flow at all locations such as depicted in 

figure 5.2.  Here it is observed that the ducts are in good condition to withstand for 

the extra static pressure which will be developed by introducing VAV diffusers.  The 

energy consumption of the units of the central AC system can be depicted as figure 

8.1 [18]. 

 

 

Figure 8.1 Energy distribution of AC system 

 

While calculating the energy saving the saving at the cooling load is most significant 

and calculated.  In addition to that energy saving by improving the system also can 

be considered.  Application of VSDs the efficiency will be increased and energy 

consumption will be reduced.  Further maximum demand also will be reduced due to 

the low powered motor operation.   

 

Total energy saving will be reflected on the monthly energy bill which will be 

approximately 25-30 percent reduction.  Creating a comfortable working 

environment will be increase the efficiency of the employers and benefitted to the 

organization in long term. 

 

 

 

 

AHUs Chillers CTs COW pump CHW Pumps

Energy 35 46 3 9 7
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