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Appendix 2 - Energy Consumption Evaluations 

Table 1 – Energy consumption in the library with current lighting plan for artificial lighting 

Time Interval No of 4xTL5-

14W luminaires 

to be operated 

Power 

Consumption 

Energy 

Consumption 

    (W) (kWh) 

        

7.00 to 7.40 9 504 0.336 

7.40 to 8.20 9 504 0.336 

8.20 to 9.00 9 504 0.336 

9.00 to 9.40 9 504 0.336 

9.40 to 10.20 9 504 0.336 

10.20 to 11.00 9 504 0.336 

11.00 to 11.40 9 504 0.336 

11.40 to 12.20 9 504 0.336 

12.20 to 13.00 9 504 0.336 

13.00 to 13.40 9 504 0.336 

13.40 to 14.20 9 504 0.336 

14.20 to 15.00 9 504 0.336 

15.00 to 15.40 9 504 0.336 

15.40 to 16.20 9 504 0.336 

16.20 to 17.00 9 504 0.336 

        

Total Energy Consumption 5.040 
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Table 2- Energy consumption for lighting the Library with TS1 Tubular skylights installed under 

clear sky conditions, planned for 10º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained by 

TS1 system 

Time Interval Balance 

Eav(lx) to 

maintain 

No of 4xTL5-

14W luminaires 

to be operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 672 7.00 to 7.40 -122.00 0 0 0.000 

20 1761 7.40 to 8.20 -1211.00 0 0 0.000 

30 2208 8.20 to 9.00 -1658.00 0 0 0.000 

40 3181 9.00 to 9.40 -2631.00 0 0 0.000 

50 3976 9.40 to 10.20 -3426.00 0 0 0.000 

60 4035 10.20 to 11.00 -3485.00 0 0 0.000 

70 4637 11.00 to 11.40 -4087.00 0 0 0.000 

80 5520 11.40 to 12.20 -4970.00 0 0 0.000 

90 5712 12.20 to 13.00 -5162.00 0 0 0.000 

100 5520 13.00 to 13.40 -4970.00 0 0 0.000 

110 4637 13.40 to 14.20 -4087.00 0 0 0.000 

120 4035 14.20 to 15.00 -3485.00 0 0 0.000 

130 3976 15.00 to 15.40 -3426.00 0 0 0.000 

140 3181 15.40 to 16.20 -2631.00 0 0 0.000 

150 2208 16.20 to 17.00 -1658.00 0 0 0.000 

Total Energy Consumption 0.000 
 

Table 3- Energy consumption for lighting the Library with TS1 Tubular skylights installed under 

clear sky conditions, planned for 50º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained by 

TS1 system 

Time Interval Balance 

Eav(lx) to 

maintain 

No of 4xTL5-

14W 

luminaires to 

be operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 123 7.00 to 7.40 427.00 8 448 0.299 

20 322 7.40 to 8.20 228.00 6 336 0.224 

30 404 8.20 to 9.00 146.00 3 168 0.112 

40 583 9.00 to 9.40 -33.00 0 0 0.000 

50 729 9.40 to 10.20 -179.00 0 0 0.000 

60 740 10.20 to 11.00 -190.00 0 0 0.000 

70 850 11.00 to 11.40 -300.00 0 0 0.000 

80 1012 11.40 to 12.20 -462.00 0 0 0.000 

90 1049 12.20 to 13.00 -499.00 0 0 0.000 

100 1012 13.00 to 13.40 -462.00 0 0 0.000 

110 850 13.40 to 14.20 -300.00 0 0 0.000 

120 740 14.20 to 15.00 -190.00 0 0 0.000 

130 729 15.00 to 15.40 -179.00 0 0 0.000 

140 583 15.40 to 16.20 -33.00 0 0 0.000 

150 404 16.20 to 17.00 146.00 3 168 0.112 

Total Energy Consumption 0.747 
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Table 4- Energy consumption for lighting the Library with TS1 Tubular skylights installed under 

clear sky conditions, planned for 90º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained by 

TS1 system 

Time Interval Balance 

Eav(lx) to 

maintain 

No of 4xTL5-

14W 

luminaires to 

be operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 77 7.00 to 7.40 473.00 9 504 0.336 

20 202 7.40 to 8.20 348.00 8 448 0.299 

30 254 8.20 to 9.00 296.00 6 336 0.224 

40 366 9.00 to 9.40 184.00 4 224 0.149 

50 458 9.40 to 10.20 92.00 2 112 0.075 

60 465 10.20 to 11.00 85.00 2 112 0.075 

70 535 11.00 to 11.40 15.00 1 56 0.037 

80 637 11.40 to 12.20 -87.00 0 0 0.000 

90 660 12.20 to 13.00 -110.00 0 0 0.000 

100 637 13.00 to 13.40 -87.00 0 0 0.000 

110 535 13.40 to 14.20 15.00 1 56 0.037 

120 465 14.20 to 15.00 85.00 2 112 0.075 

130 458 15.00 to 15.40 92.00 2 112 0.075 

140 366 15.40 to 16.20 184.00 4 224 0.149 

150 254 16.20 to 17.00 296.00 6 336 0.224 

Total Energy Consumption 1.755 

 

Table 5- Energy consumption for lighting the Library with TS2 Tubular skylights installed under 

clear sky conditions, planned for 10º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained 

by TS2 

system 

Time Interval Balance 

Eav(lx) to 

maintain 

No of 

4xTL5-14W 

luminaires to 

be operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 627 7.00 to 7.40 -327.00 0 0 0.000 

20 Eav > 627 7.40 to 8.20 Eav<-327 0 0 0.000 

30 Eav > 627 8.20 to 9.00 Eav<-327 0 0 0.000 

40 Eav > 627 9.00 to 9.40 Eav<-327 0 0 0.000 

50 Eav > 627 9.40 to 10.20 Eav<-327 0 0 0.000 

60 Eav > 627 10.20 to 11.00 Eav<-327 0 0 0.000 

70 Eav > 627 11.00 to 11.40 Eav<-327 0 0 0.000 

80 Eav > 627 11.40 to 12.20 Eav<-327 0 0 0.000 

90 Eav > 627 12.20 to 13.00 Eav<-327 0 0 0.000 

100 Eav > 627 13.00 to 13.40 Eav<-327 0 0 0.000 

110 Eav > 627 13.40 to 14.20 Eav<-327 0 0 0.000 

120 Eav > 627 14.20 to 15.00 Eav<-327 0 0 0.000 

130 Eav > 627 15.00 to 15.40 Eav<-327 0 0 0.000 

140 Eav > 627 15.40 to 16.20 Eav<-327 0 0 0.000 

150 Eav > 627 16.20 to 17.00 Eav<-327 0 0 0.000 

Total Energy Consumption 0.000 
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Table 6- Energy consumption for lighting the Library with TS2 Tubular skylights installed under 

clear sky conditions, planned for 50º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained 

by TS2 

system 

Time Interval Balance 

Eav(lx) 

to 

maintain 

No of 

4xTL5-14W 

luminaires to 

be operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 158 7.00 to 7.40 392.00 8 448 0.299 

20 311 7.40 to 8.20 239.00 6 336 0.224 

30 477 8.20 to 9.00 73.00 2 112 0.075 

40 565 9.00 to 9.40 -15.00 0 0 0.000 

50 693 9.40 to 10.20 -143.00 0 0 0.000 

60 715 10.20 to 11.00 -165.00 0 0 0.000 

70 799 11.00 to 11.40 -249.00 0 0 0.000 

80 985 11.40 to 12.20 -435.00 0 0 0.000 

90 1025 12.20 to 13.00 -475.00 0 0 0.000 

100 985 13.00 to 13.40 -435.00 0 0 0.000 

110 799 13.40 to 14.20 -249.00 0 0 0.000 

120 715 14.20 to 15.00 -165.00 0 0 0.000 

130 693 15.00 to 15.40 -143.00 0 0 0.000 

140 565 15.40 to 16.20 -15.00 0 0 0.000 

150 477 16.20 to 17.00 73.00 2 112 0.075 

Total Energy Consumption 0.672 

 

Table 7- Energy consumption for lighting the Library with TS2 Tubular skylights installed under 

clear sky conditions, planned for 90º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained 

by TS2 

system 

Time Interval Balance 

Eav(lx) 

to 

maintain 

No of 

4xTL5-14W 

luminaires to 

be operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 107 7.00 to 7.40 443.00 9 504 0.336 

20 210 7.40 to 8.20 340.00 8 448 0.299 

30 322 8.20 to 9.00 228.00 6 336 0.224 

40 382 9.00 to 9.40 168.00 3 168 0.112 

50 468 9.40 to 10.20 82.00 2 112 0.075 

60 485 10.20 to 11.00 65.00 2 112 0.075 

70 541 11.00 to 11.40 9.00 1 56 0.037 

80 670 11.40 to 12.20 -120.00 0 0 0.000 

90 698 12.20 to 13.00 -148.00 0 0 0.000 

100 670 13.00 to 13.40 -120.00 0 0 0.000 

110 541 13.40 to 14.20 9.00 1 56 0.037 

120 485 14.20 to 15.00 65.00 2 112 0.075 

130 468 15.00 to 15.40 82.00 2 112 0.075 

140 382 15.40 to 16.20 168.00 3 168 0.112 

150 322 16.20 to 17.00 228.00 6 336 0.224 

Total Energy Consumption 1.680 
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Table 8- Energy consumption for lighting the Library with TS3 Tubular skylights installed under 

clear sky conditions, planned for 10º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained 

by TS3 

system 

Time Interval Balance 

Eav(lx) to 

maintain 

No of 4xTL5-

14W 

luminaires to 

be operated 

Power 

Consump

tion (W) 

Energy 

Consumption 

(kWh) 

10 626 7.00 to 7.40 -76.00 0 0 0.000 

20 Eav > 626 7.40 to 8.20 Eav<-76 0 0 0.000 

30 Eav > 626 8.20 to 9.00 Eav<-76 0 0 0.000 

40 Eav > 626 9.00 to 9.40 Eav<-76 0 0 0.000 

50 Eav > 626 9.40 to 10.20 Eav<-76 0 0 0.000 

60 Eav > 626 10.20 to 11.00 Eav<-76 0 0 0.000 

70 Eav > 626 11.00 to 11.40 Eav<-76 0 0 0.000 

80 Eav > 626 11.40 to 12.20 Eav<-76 0 0 0.000 

90 Eav > 626 12.20 to 13.00 Eav<-76 0 0 0.000 

100 Eav > 626 13.00 to 13.40 Eav<-76 0 0 0.000 

110 Eav > 626 13.40 to 14.20 Eav<-76 0 0 0.000 

120 Eav > 626 14.20 to 15.00 Eav<-76 0 0 0.000 

130 Eav > 626 15.00 to 15.40 Eav<-76 0 0 0.000 

140 Eav > 626 15.40 to 16.20 Eav<-76 0 0 0.000 

150 Eav > 626 16.20 to 17.00 Eav<-76 0 0 0.000 

Total Energy Consumption 0.000 

 

Table 9- Energy consumption for lighting the Library with TS3 Tubular skylights installed under 

clear sky conditions, planned for 50º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained 

by TS3 

system 

Time Interval Balance 

Eav(lx) to 

maintain 

No of 

4xTL5-14W 

luminaires 

to be 

operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 62 7.00 to 7.40 488.00 9 504 0.336 

20 160 7.40 to 8.20 390.00 8 448 0.299 

30 311 8.20 to 9.00 239.00 6 336 0.224 

40 493 9.00 to 9.40 57.00 1 56 0.037 

50 679 9.40 to 10.20 -129.00 0 0 0.000 

60 900 10.20 to 11.00 -350.00 0 0 0.000 

70 1132 11.00 to 11.40 -582.00 0 0 0.000 

80 1258 11.40 to 12.20 -708.00 0 0 0.000 

90 1409 12.20 to 13.00 -859.00 0 0 0.000 

100 1258 13.00 to 13.40 -708.00 0 0 0.000 

110 1132 13.40 to 14.20 -582.00 0 0 0.000 

120 900 14.20 to 15.00 -350.00 0 0 0.000 

130 679 15.00 to 15.40 -129.00 0 0 0.000 

140 493 15.40 to 16.20 57.00 1 56 0.037 

150 311 16.20 to 17.00 239.00 6 336 0.224 

Total Energy Consumption 1.157 
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Table 10- Energy consumption for lighting the Library with TS3 Tubular skylights installed under 

clear sky conditions, planned for 90º Sun altitude angle 

Sun 

Altitude 

Angle 

Eav(lx) 

Maintained 

by TS3 

system 

Time Interval Balance 

Eav(lx) to 

maintain 

No of 

4xTL5-

14W 

luminaires 

to be 

operated 

Power 

Consumption 

(W) 

Energy 

Consumption 

(kWh) 

10 33 7.00 to 7.40 517.00 9 504 0.336 

20 86 7.40 to 8.20 464.00 9 504 0.336 

30 168 8.20 to 9.00 382.00 8 448 0.299 

40 264 9.00 to 9.40 286.00 6 336 0.224 

50 366 9.40 to 10.20 184.00 4 224 0.149 

60 480 10.20 to 11.00 70.00 2 112 0.075 

70 607 11.00 to 11.40 -57.00 0 0 0.000 

80 690 11.40 to 12.20 -140.00 0 0 0.000 

90 781 12.20 to 13.00 -231.00 0 0 0.000 

100 690 13.00 to 13.40 -140.00 0 0 0.000 

110 607 13.40 to 14.20 -57.00 0 0 0.000 

120 480 14.20 to 15.00 70.00 2 112 0.075 

130 366 15.00 to 15.40 184.00 4 224 0.149 

140 264 15.40 to 16.20 286.00 6 336 0.224 

150 168 16.20 to 17.00 382.00 8 448 0.299 

Total Energy Consumption 2.165 
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Appendix 3 -  Cost Estimations 

Table 1 – Cost estimation for the currently planned lighting system 

 

 

Initial Cost         

Type of the luminaires installed      
4xTL5-14W/ 

5000lm   

Supply cost of a luminaire   $ 107.69   

Installation cost of a luminaire   $ 23.08   

Number of luminaires installed   $ 9.00   

Total supply cost 107.69x9 $ 969.23   

Total Installation cost 23.08x9 $ 207.69   

Total Initial cost 969.23+207.69 $ 1,176.92   

          

Maintenance Cost         

Operational hours/day      10.00   

Number of luminaires operated     9.00 Appendix 1 

Number of luminaire operational 

hours/day 9x10   90.00   

Number of lamps/luminaire     4.00   

Number of lamp operational 

hours/day 4x90   360.00   

Number of lamp operational 

hours/month 360x20   7,200.00   

Number of lamp operational 

hours/year 7200x12   86,400.00   

Lamp life (Hours)     10,000.00   

Number of lamps replaced/Year 86400/10000   9.00   

Relamping cost per lamp   $ 7.69   

Total relamping cost/ year   $ 69.23   

Total Maintenance cost /year 7.69x9 $ 69.23   

          

Operational Cost         

Energy consumption/day (kWh)     5.04 Appendix 2 

Energy rate 22/130 $ 0.17   

Energy cost/ month 5.04x20x0.17 $ 17.14   

Energy cost/ year 5.04x20x12x0.17 $ 205.63   

Operational Cost/Year   $ 205.63   

Total Operational and 

Maintenance cost  69.23+205.63 $ 274.86   
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Table 2 – Cost estimation for the TS1 tubular skylight system planned for 10° Sun altitude 

angle with clear sky conditions 

Initial Cost         

Type of luminaires 

installed     
TS1 

  

Supply cost of a device 

with 4' extension tube 

  

$ 223.08   

Number of devices      132.00 

 Appendix 

5-C1069-

D4 

Total cost for 4' devices 223.08x132 $ 29,446.15   

Total extension tube 

length  (ft) (3'+4'+4'+5'+6'+7'+8'+8'+9'+10'+11')*12   900.00 

Appendix 

5-C1069-

D4 

Cost for Additional 1ft 

extension tube   $ 17.00   

Total Cost for Additional 

extension tubes (900-(132x4))x17 $ 6,324.00   

Total supply cost 29446.15+6324 $ 35,770.15   

Installation cost/ device   $ 130.77   

Total Installation cost 132x130.77 $ 17,261.54   

Total Initial cost 35770.15+17261.54 $ 53,031.69   

          

Maintenance cost/ Year         

(up to 10 years)         

Maintenace cost for 

Solatubes   $ 0.00   

Maintenace cost for T5x4 

luminaires   $ Neglected   

          

Operating Cost         

Energy consumption/ day 

(kWh)     0.00   

Energy rate   $ 0.17   

Energy cost/ Year   $ 0.00   

 Operational Cost/Year   $  0.00   

Total Operating & 

Maintenance Cost/ Year 

  

$ 0.00   
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Table 3 – Cost estimation for the TS1 tubular skylight system planned for 50° Sun altitude 

angle with clear sky conditions 

Initial Cost 

Type of luminaires installed   TS1  

 Supply cost of a device with 4' extension 

tube 

  $ 

223.08   

Number of devices      24.00   

Total cost for the 4' devices 223.08x24 $ 5,353.85   

Total extension tube length  (ft) (3+6+8+10)x6   162.00 

Appendix 5-

C1069-D5 

Cost for Additional 1ft extension tube   $ 17.00   

Total Cost for Additional extension tubes (162-(24x4))x17 $ 1,122.00   

Total supply cost 5353.85+1122.00 $ 6,475.85   

Installation cost/ device   $ 130.77   

Total Installation cost 130.77x24 $ 3,138.46   

Total Initial cost 6475.85+3138.46 $ 9,614.31   

          

Maintenance cost/ Year (up to 10 years) 

Maintenace cost for Tubular sky lights   0.00   

    

Total Number of artificial luminaire operational hours/day   13.33 Appendix2 

Number of lamps/luminaire     4.00   

Number of lamp operational hours/day     53.33   

Number of lamp operational hours/month     1,066.67   

Number of lamp operational hours/year     12,800.00   

Lamp life (Hours)     10,000.00   

Number of lamps replaced/Year  12800/10000   1.00   

Relamping cost per lamp     7.69   

Total relamping cost /Year     7.69   

          

Total maintenance cost 0.00+7.69 $ 7.69   

          

Operational Cost 

Energy consumption/ day (kWh)     0.747 Appendix 2 

Energy rate     0.17   

Energy cost/ Year  0.747x20x12x0.17  $ 30.48   

 Operational Cost/Year    $  30.48   

Total Operating & Maintenance Cost/ 

Year 

   $ 

38.17   
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Table 4 – Cost estimation for the TS1 tubular skylight system planned for 90° Sun altitude 

angle with clear sky conditions 

Initial Cost 

Type of luminaires installed     TS1   

Supply cost of a device with 4' extension tube   $ 

223.08   

Number of devices      9.00   

Total cost for the 4' devices 223.08x9 $ 2,007.69   

Total extension tube length  (ft) (4+7+10)x3   63.00 

Appendix 

5-C1069-

D6 

Cost for Additional 1ft extension tube   $ 17.00   

Total Cost for Additional extension tubes (63-(9x4))x17 $ 459.00   

Total supply cost 2007.69+459.00 $ 2,466.69   

Installation cost/ device   $ 130.77   

Total Installation cost 130.77x9 $ 1,176.92   

Total Initial cost 2466.69+1176.92 $ 3,643.62   

          

Maintenance cost/ Year (up to 10 years) 

Maintenace cost for Tubular sky lights   0.00   

    

Total Number of artificial luminaire operational hours/day 

  31.33 Appendix2 

Number of lamps/luminaire     4.00   

Number of lamp operational hours/day     125.33   

Number of lamp operational hours/month     2,506.67   

Number of lamp operational hours/year     30,080.00   

Lamp life (Hours)     10,000.00   

Number of lamps replaced/Year     3.00   

Relamping cost per lamp     7.69   

Total relamping cost /Year     23.08   

          

Total maintenance cost 0.00+23.08 $ 23.08   

          

Operational Cost 

Energy consumption/ day (kWh) 

    1.755 Appendix2 

Energy rate     0.17   

Energy cost/ Year  1.755x20x12x0.17  $ 71.60   

 Operational Cost/Year    $  71.60   

Total Operating & Maintenance Cost/ Year    $ 
94.68   
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Table 5 – Cost estimation for the TS2 tubular skylight system planned for 10° Sun altitude 

angle with clear sky conditions 

Initial Cost         

Type of luminaires installed     TS2   

Supply cost of a device with 

4' extension tube 

  

$ 316.73   

Number of devices      48.00   

Total cost for 4' devices 316.73x48 $ 15,203.08   

Total extension tube length  

(ft) (3'+5'+6'+8'+9'+10')x8   328.00 

Appendix 5- 

C1069-D7 

Cost for Additional 1ft 

extension tube   $ 24.23   

Total Cost for Additional 

extension tubes (328-(48x4))x17 $ 3,295.38   

Total supply cost 15203.08+3295.38 $ 18,498.46   

Installation cost/ device   $ 
130.77 

  

Total Installation cost 48x130 $ 
6,276.92 

  

Total Initial cost 18498.46+6240 $ 
24,775.38 

  

          

Maintenance cost/ Year         

(up to 10 years)         

Maintenace cost for Solatubes   $ 0.00   

Maintenace cost for T5x4 

luminaires   $ Neglected   

          

Operational Cost         

Energy consumption/ day 

(kWh)     0.00   

Energy rate   $ 0.17   

Energy cost/ Year   $ 0.00   

 Operational Cost/Year    $  0.00   

Total Operating & 

Maintenance Cost/ Year 

  

$ 0.00   
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Table 6 – Cost estimation for the TS2 tubular skylight system planned for 50° Sun altitude 

angle with clear sky conditions 

Initial Cost 

Type of luminaires installed     TS2   

Supply cost of a device with 4' extension tube   $ 
316.73   

Number of devices      12.00   

Total cost for the 4' devices 316.73x12 $ 3,800.77   

Total extension tube length  (ft) (4+7+10)x4   84.00 

Appendix 

5- C1069-

D6 

Cost for Additional 1ft extension tube   $ 24.23   

Total Cost for Additional extension tubes (84-(12x4))x24.23 $ 872.31   

Total supply cost 3800.77+872.31 $ 4,673.08   

Installation cost/ device   $ 130.77   

Total Installation cost 130.77x12 $ 1,569.23   

Total Initial cost 

 

$ 6,242.31   

          

Maintenance cost/ Year (up to 10 years) 

Maintenace cost for Tubular sky lights   0.00   

    

Total Number of artificial luminaire operational hours/day 
  12.00 Appendix 2 

Number of lamps/luminaire     4.00   

Number of lamp operational hours/day     48.00   

Number of lamp operational hours/month     960.00   

Number of lamp operational hours/year     11,520.00   

Lamp life (Hours)     10,000.00   

Number of lamps replaced/Year     1.00   

Relamping cost per lamp     7.69   

Total relamping cost /Year     7.69   

          

Total maintenance cost 0.00+7.69 $ 7.69   

          

Operational Cost 

Energy consumption/ day (kWh) 

 

  0.672 Appendix 2 

Energy rate     0.17   

Energy Cost/Year  0.672x20x12x0.17   27.42   

Operational Cost/Year     27.42   

Total Operating & Maintenance Cost/ Year     

35.11   
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Table 7 – Cost estimation for the TS2 tubular skylight system planned for 90° Sun altitude 

angle with clear sky conditions 

Initial Cost 

Type of luminaires installed     TS2   

Supply cost of a device with 4' extension 

tube 

  $ 

316.73   

Number of devices      8.00   

Total cost for the 4' devices 316.73x8 $ 2,533.85   

Total extension tube length  (ft) (9+5)x4   56.00 

Appendix 5- 

C1069-D8 

Cost for Additional 1ft extension tube   $ 24.23   

Total Cost for Additional extension tubes (56-(8x4))x24.23 $ 581.54   

Total supply cost 2533.85+581.54 $ 3,115.38   

Installation cost/ device   $ 130.77   

Total Installation cost 130.77x8 $ 1,046.15   

Total Initial cost 
 

$ 4,161.54   

          

Maintenance cost/ Year (up to 10 years) 

Maintenace cost for Tubular sky lights   0.00   

    

Total Number of artificial luminaire operational hours/day 

  30.00 Appendix 2 

Number of lamps/luminaire     4.00   

Number of lamp operational hours/day     120.00   

Number of lamp operational hours/month     2,400.00   

Number of lamp operational hours/year     28,800.00   

Lamp life (Hours)     10,000.00   

Number of lamps replaced/Year     3.00   

Relamping cost per lamp     7.69   

Total relamping cost /Year     23.08   

          

Total maintenance cost 0.00+23.08 $ 23.08   

          

Operational Cost 

Energy consumption/ day (kWh) 
    1.68 Appendix 2 

Energy rate     0.17   

Energy Cost/Year  1.68x20x12x0.17   68.54   

Operational Cost/Year     68.54   

Total Operating & Maintenance Cost/ 

Year 

    

91.62   
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Table 8 – Cost estimation for the TS3 tubular skylight system planned for 10° Sun altitude 

angle with clear sky conditions 

Initial Cost         

Type of luminaires installed     TS3   

Supply cost of a device with 

4' extension tube 

  

$ 330.77   

Number of devices      42.00   

Total cost for 4' devices 330.77x42 $ 13,892.31   

Total extension tube length  

(ft) (3'+4'+6'+7'+8'+9'+11)x6   288.00 

Appendix 5- 

C1069-D9 

Cost for Additional 1ft 

extension tube   $ 30.00   

Total Cost for Additional 

extension tubes (288-(42x4))x30 $ 3,600.00   

Total supply cost 13892.31+3600 $ 17,492.31   

Installation cost/ device   $ 138.46   

Total Installation cost 42x138.46 $ 5,815.32   

Total Initial cost 17492.31+5815.32 $ 23,307.63   

          

Maintenance cost/ Year         

(up to 10 years)         

Maintenace cost for Solatubes   $ 0.00   

Maintenace cost for T5x4 

luminaires   $ Neglected   

          

Operational Cost         

Energy consumption/ day 

(kWh)     0.00   

Energy rate   $ 0.17   

Operational Cost/Year   $ 0.00   

          

Total Operating & 

Maintenance Cost/ Year 

  

$ 0.00   
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Table 9 – Cost estimation for the TS3 tubular skylight system planned for 50° Sun altitude 

angle with clear sky conditions 

Initial Cost 

Type of luminaires installed     TS3   

Supply cost of a device with 4' extension tube   $ 

330.77   

Number of devices      4.00   

Total cost for the 4' devices 330.77x4 $ 1,323.08   

Total extension tube length  (ft) (9’+5’)x2   28.00 

Appendix 5- 

C1069-D8 

Cost for Additional 1ft extension tube   $ 30.00   

Total Cost for Additional extension tubes (28-(4x4))x30.00 $ 360.00   

Total supply cost 1323.08+360 $ 1,683.08   

Installation cost/ device   $ 138.46   

Total Installation cost 138.46x4 $ 553.84   

Total Initial cost 1683.08+553.84 $ 2,236.92   

          

Maintenance cost/ Year (up to 10 years) 

Maintenace cost for Tubular sky lights   0.00   

    

Total Number of artificial luminaire operational hours/day 

  20.67 Appendix 2 

Number of lamps/luminaire     4.00   

Number of lamp operational hours/day     82.67   

Number of lamp operational hours/month     1,653.33   

Number of lamp operational hours/year     19,840.00   

Lamp life (Hours)     10,000.00   

Number of lamps replaced/Year     2.00   

Relamping cost per lamp     7.69   

Total relamping cost /Year     15.38   

          

Total maintenance cost 0.00+15.38 $ 15.38   

          

Operational Cost 

Energy consumption/ day (kWh)     1.157 Appendix 2 

Energy rate     0.17   

Energy Cost/Year  1.157x20x12x0.17   47.21   

 Operational Cost/year      47.21   

Total Operating & Maintenance Cost/ Year     
62.59   
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Table 10 – Cost estimation for the TS3 tubular skylight system planned for 90° Sun altitude 

angle with clear sky conditions 

Initial Cost 

Type of luminaires installed     TS3   

Supply cost of a device with 4' extension 

tube 

  $ 

330.77   

Number of devices      2.00   

Total cost for the 4' devices 330.77x2 $  661.54   

Total extension tube length  (ft) (7)x2   14.00 

Appendix 5- 

C1069-D10 

Cost for Additional 1ft extension tube   $ 30.00   

Total Cost for Additional extension tubes (14-(4x2))x30.00 $ 180.00   

Total supply cost 661.54 + 180.00 $ 841.54   

Installation cost/ device   $ 138.46   

Total Installation cost 138.46x2 $ 276.92   

Total Initial cost 841.54+276.92 $ 1,118.46   

          

Maintenance cost/ Year (up to 10 years) 

Maintenace cost for Tubular sky lights   0.00   

    

Total Number of artificial luminaire operational hours/day 

  38.67 Appendix 2 

Number of lamps/luminaire     4.00   

Number of lamp operational hours/day     154.67   

Number of lamp operational hours/month     3,093.33   

Number of lamp operational hours/year     37,120.00   

Lamp life (Hours)     10,000.00   

Number of lamps replaced/Year     4.00   

Relamping cost per lamp     7.69   

Total relamping cost /Year    $ 30.77   

          

Total maintenance cost 0.00+30.77 $ 30.77   

          

Operational Cost 

Energy consumption/ day (kWh)     2.165 Appendix 2 

Energy rate    $ 0.17   

Energy Cost/Year  2.165x20x12x0.17  $ 88.33   

Operational Cost/Year     88.33   

Total Operating & Maintenance Cost/ 

Year 

    

119.10   
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Appendix 4 – Life Cycle Payback Evaluations 

Table 1- TS1 arrangement planned for 10° altitude and clear sky conditions 

TS1 arrangement planned for 10° altitude and clear sky conditions 

          

Target Cost to recover   $53,031.69      

          

Year Net Saving at 

the year end 

Cumulative 

saving 

Remarks   

          

1 274.86 274.86     

2 302.35 577.21     

3 332.58 634.93     

4 365.84 698.42     

5 402.42 768.26     

6 442.66 845.09     

7 486.93 929.60     

8 535.62 1022.56     

9 589.19 1124.81     

10 648.11 1237.29 No payback   

 

Table 2- TS1 arrangement planned for 50° altitude and clear sky conditions 

TS1 arrangement planned for 50° altitude and clear sky conditions 

          

Target Cost to recover   $9,614.31      

          

Year Net Saving at 

the year end 

Cumulative 

saving 

Remarks 

  

          

1 236.69 236.69     

2 260.36 497.05     

3 286.39 546.75     

4 315.03 601.43     

5 346.54 661.57     

6 381.19 727.73     

7 419.31 800.50     

8 461.24 880.55     

9 507.37 968.61     

10 558.10 1065.47 No payback   
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Table 3- TS1 arrangement planned for 90° altitude and clear sky conditions 

TS1 arrangement planned for 90° altitude and clear sky conditions 

          

Target Cost to recover   $3,643.62      

          

Year Net Saving at 

the year end 

Cumulative 

saving 

Remarks 

  

          

1 180.18 180.18     

2 198.20 378.38     

3 218.02 416.22     

4 239.82 457.84     

5 263.80 503.62     

6 290.18 553.98     

7 319.20 609.38     

8 351.12 670.32     

9 386.23 737.35     

10 424.86 811.09 No payback   

 

Table 4- TS2 arrangement planned for 10° altitude and clear sky conditions 

TS2 arrangement planned for 10° altitude and clear sky conditions 

          

Target Cost to recover   $24,775.38      

          

Year Net Saving 

at the year 

end 

Cumulative 

saving 

Remarks   

          

1 274.86 274.86     

2 302.35 577.21     

3 332.58 634.93     

4 365.84 698.42     

5 402.42 768.26     

6 442.66 845.09     

7 486.93 929.60     

8 535.62 1022.56     

9 589.19 1124.81     

10 648.11 1237.29 No payback   
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Table 5- TS2 arrangement planned for 50° altitude and clear sky conditions 

TS2 arrangement planned for 50° altitude and clear sky conditions 

          

Target Cost to recover   $6,242.31      

          

Year Net Saving at 

the year end 

Cumulative 

saving 

Remarks 

  

          

1 239.75 239.75     

2 263.73 503.48     

3 290.10 553.82     

4 319.11 609.20     

5 351.02 670.13     

6 386.12 737.14     

7 424.73 810.85     

8 467.20 891.94     

9 513.93 981.13     

10 565.32 1079.24 No payback   

 

Table 6- TS2 arrangement planned for 90° altitude and clear sky conditions 

TS2 arrangement planned for 90° altitude and clear sky conditions 

Target Cost to recover   $4,161.54      

          

Year Net Saving at 

the year end 

Cumulative 

saving 

Remarks 

  

          

1 183.24 183.24     

2 201.56 384.80     

3 221.72 423.28     

4 243.89 465.61     

5 268.28 512.17     

6 295.11 563.39     

7 324.62 619.73     

8 357.08 681.70     

9 392.79 749.87     

10 432.07 824.86 No payback   
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Table 7- TS3 arrangement planned for 10° altitude and clear sky conditions 

TS3 arrangement planned for 10° altitude and clear sky conditions 

        

Target Cost to recover   $23,307.63    

        

Year Net Saving at the 

year end 

Cumulative 

saving 

Remarks 

        

1 274.86 274.86   

2 302.35 577.21   

3 332.58 634.93   

4 365.84 698.42   

5 402.42 768.26   

6 442.66 845.09   

7 486.93 929.60   

8 535.62 1022.56   

9 589.19 1124.81   

10 648.11 1237.29 No payback 

 

Table 8- TS3 arrangement planned for 50° altitude and clear sky conditions 

TS3 arrangement planned for 50° altitude and clear sky conditions 

        

Target Cost to recover   $2,236.92    

        

Year Net Saving at the 

year end 

Cumulative 

saving 

Remarks 

        

1 212.27 212.27   

2 233.50 445.77   

3 256.85 490.34   

4 282.53 539.38   

5 310.78 593.32   

6 341.86 652.65   

7 376.05 717.91   

8 413.65 789.70   

9 455.02 868.67   

10 500.52 955.54 No payback 
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Table 9- TS3 arrangement planned for 90° altitude and clear sky conditions 

TS3 arrangement planned for 90° altitude and clear sky conditions 

Target Cost to recover   $1,118.46    

        

Year Net Saving at the 

year end 

Cumulative 

saving 

Remarks 

        

1 155.76 155.76   

2 171.34 327.10   

3 188.47 359.81   

4 207.32 395.79   

5 228.05 435.36   

6 250.85 478.90   

7 275.94 526.79   

8 303.53 579.47   

9 333.89 637.42   

10 367.27 701.16 No payback 

 

Table 10- TS1 arrangement planned for 10° altitude and clear sky conditions 

TS1 arrangement planned for 10° altitude and clear sky conditions 

          

Target Cost to recover   $51,854.77      

          

Year Net Saving at the 

year end 

Cumulative 

saving 

Remarks   

          

1 261.15 261.15     

2 287.27 548.42     

3 315.99 603.26     

4 347.59 663.58     

5 382.35 729.94     

6 420.58 802.93     

7 462.64 883.23     

8 508.91 971.55     

9 559.80 1068.71     

10 615.78 1175.58 No payback   
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Table 11- TS1 arrangement planned for 50° altitude and clear sky conditions 

TS1 arrangement planned for 50° altitude and clear sky conditions 

          

Target Cost to recover   $8,829.69      

          

Year Net Saving 

at the year 

end 

Cumulative saving Remarks 

  

          

1 252.01 252.01     

2 277.21 529.22     

3 304.93 582.14     

4 335.43 640.36     

5 368.97 704.39     

6 405.86 774.83     

7 446.45 852.32     

8 491.10 937.55     

9 540.21 1031.30     

10 594.23 1134.43 No payback   

 

Table 12- TS1 arrangement planned for 90° altitude and clear sky conditions 

TS1 arrangement planned for 90° altitude and clear sky conditions 

          

Target Cost to recover   $3,251.31      

          

Year Net Saving 

at the year 

end 

Cumulative saving Remarks 

  

          

1 198.56 198.56     

2 218.42 416.98     

3 240.26 458.67     

4 264.28 504.54     

5 290.71 555.00     

6 319.78 610.49     

7 351.76 671.54     

8 386.94 738.70     

9 425.63 812.57     

10 468.19 893.83 No payback   
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Table 13- TS3 arrangement planned for 50° altitude and clear sky conditions 

TS3 arrangement planned for 50° altitude and clear sky conditions 

        

Target Cost to recover   $1,844.61    

        

Year Net 

Saving at 

the year 

end 

Cumulative 

saving 

Remarks 

        

1 232.12 232.12   

2 255.33 487.45   

3 280.87 536.20   

4 308.95 589.82   

5 339.85 648.80   

6 373.83 713.68   

7 411.21 785.05   

8 452.34 863.55   

9 497.57 949.91   

10 547.33 1044.90 No payback 

 

Table 14- TS3 arrangement planned for 90° altitude and clear sky conditions 

TS3 arrangement planned for 90° altitude and clear sky conditions 

Target Cost to recover   $987.69    

        

Year Net 

Saving at 

the year 

end 

Cumulative 

saving 

Remarks 

1 171.04 171.04   

2 188.14 359.18   

3 206.96 395.10   

4 227.65 434.61   

5 250.42 478.07   

6 275.46 525.88   

7 303.01 578.47   

8 333.31 636.32   

9 366.64 699.95   

10 403.30 769.94 No payback 
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