




'Be Lean' Scheme









'Be Clean' Scheme









'Be Green' Scheme









 

  

  

ENERGY STRATEGY 

 

 
September 2010 

 

 

Appendix 
 

  

 

 

 

 

 

 

 

 

APPENDIX C  

Energy Efficiency Measures Calculations 
 



 



 

  

  

ENERGY STRATEGY 

 

 
September 2010 

 

 

Appendix 
 

  

Energy Efficiency Measures Calculations    
    
Cooling System - Free Cooling & Water Cooling    

  
Standard  

Air-Cooled 
Chillers 

Free 
Cooling Air-

Cooled 
Chillers 

Water 
Cooled 
Chillers  

CoP 3.84 4.87 5.94  
Energy Usage (kWh/year) 3,230,000 2,560,000 2,080,000  

Energy Cost (£/year) 387,000 307,000 250,000  
Capital Cost (£) 3,367,250 3,439,750 4,000,000  

CO2 emissions (kgCO2/year) 1,363,060 1,080,320 877,760  
Energy Saving (kWh/year) - 670,000 1,150,000  
CO2 Saving (kgCO2/year) - 282,740 485,300  

     
Variable Volume Systems     
  CHW LTHW   

Peak pump load (kWe) 157 29   
Annual Constant Volume Load (kWeh/year) 1,375,320 254,040   
Annual Pump Load with VSDs (kWeh/year) 131,962 76,708   

Annual Cost Saving (£/year) 148,816 30,000   
Energy Saving (kWh/year) 1,243,358 177,332   
CO2 Saving (kgCO2/year) 524,697 74,834   

     
Reverse Osmosis (RO) Boiler Feedwater Treatment    

 
Softened 

Water RO   
Feedwater TDS (PPM) 338 8   
Blowdown Proportion 0.11 0.0027   

Blowdown Volume (kg/year) 2,682,648 63,495   
Blowdown Energy (kWh/year) 488,249 11,556   

Water Saving (m3/year) - 2,619   
Operating Cost (£/year) - 19,800   

Energy Saving (kWh/year) - 476,693   
CO2 Saving (kgCO2/year) - 92,478   

     
Data Centre     

  

Water-
Cooler 

Chillers + 
CRACs 

Water-
Cooler 

Chillers + 
Chilled 

Cabinets 

Cooling 
Tower Pre-
Cooling + 

AHUs 

Air Cooled Data 
Centre 

Utility Consumption   
Chiller (kWh/yr)  1,220,000 1,220,000 470,000 230,000 

CHW Pump (kWh/yr) 189,000 189,000 37,000 31,000 
CDW Pump (kWh/yr) 240,000 240,000 126,000 41,000 

Tower Fan (kWh/yr) 186,000 186,000 167,000 31,000 
AHU Fans (kWh/yr)  - - - 1,090,000 

Total Power (kWh/yr) 2,500,000 2,470,000 1,900,000 1,430,000 
Water (m3/yr)  24,000 24,000 16,600 15,700 
Steam (m3/yr) - - - 16,000 
Gas (kWh/yr) - - - 1,500,000 

Costs   
Annual Power (£/yr) 300,000 296,000 230,000 171,000 
Annual Water (£/yr) 29,000 29,000 20,000 18,000 

Gas (£/yr) - - - 52,000 
Total Utility Cost (£) 330,000 326,000 250,000 242,000 

CO2 Emissions   
Power 2006 CO2 factor  (kgCO2/yr) 1,055,000 1,042,340 801,800 603,460 

Total  (kgCO2/yr) 1,055,000 1,042,340 801,800 894,460 
Energy Saving (kWh/year) - 30,000 600,000 -430,000 

CO2 Saving (kgCO2/yr) - 12,660 253,200 160,540 
 

Energy Efficient measures –Summary Table 
 

  CO2 Saving 2006 (kgCO2) Energy Saving (MWh) 

Energy Efficient measure TOTAL Gas Electricity TOTAL Gas Electricity 

Heat recovery on ventilation syst. 2,396,000 1,552,000 844,000 10,000 8,000 2,000 
Free cooling chillers  282,740 0 282,740 670 0 670 
Water cooled chillers  485,300 0 485,300 1,150 0 1,150 

Variable volume chilled water syst.  524,697 0 524,697 1,243 0 1,243 
Variable volume LTHW system  74,834 0 74,834 177 0 177 
Boiler feedwater RO treatment  92,478 92,478 0 477 477 0 

Data centre – Water Cooled Cabs 12,660 0 12,660 30 0 30 
Data centre – Dual Coil CRAC units 253,200 0 253,200 600 0 600 

Data centre – Outside air  160,540 0 160,540 -430 0 -430 
Low grade heat recovery  146,741 33,132 113,609 440 171 269 

Energy efficient lifts 31,650 0 31,650 75 0 75 
Energy efficient lighting  514,236 0 514,236 1,220 0 1,220 
Power Factor Correction 145,590 0 145,590 345 0 345 

Metering and Alarm Limit Targeting 717,400 0 717,400 1,700 0 1,700 
 

 










