








1996–2008

New Networks:
16 (5 in 1995)

Technical Area:
+250k sq. ft or +225%

Critical Electrical Load:
4400 KW or +293%

Critical HVAC Load: +200%

Utility Costs: +175%

Annual Electrical 
Consumption Due to Growth: 
+36 m KWH or +75%



*Does not include the newer North Hotel or the tenant lighting-equipment. Does include tenant heating-cooling

Electric Cost



*Does not include the newer North Hotel or the tenant lighting-equipment. Does include tenant heating-cooling

Electric Use



*Includes the Older Hotel

Natural Gas Cost



*Includes the Older Hotel

Natural Gas Use



Lighting System 
Upgrades

Envelope Upgrades 
to Glass and Roofs

HVAC 
Upgrades

Control System 
Upgrades



Rate 
Negotiations

Distributed 
Generation 

Computer 
Sleep 
Controls 



• The facility is simulated with DOE2.2 
through the eQuest program

• This program creates an 8670 hour 
- three dimensional simulation

• Each simulation addresses 464 
interior zones and contains 61,400 
lines of input

• We have adjusted the simulation to 
within 1% of actual energy use



ANNUAL ENERGY COST SAVINGS in 2010 DOLLARS



$7,192,599
Capital Costs thru 2010

$11,186,363
Total savings 1995–2010 

$1,723,900
2010 Energy Cost Savings 

21,468,000 kWh 
and 434,000 Therms
2010 Energy Savings

> $1,900,000
Annual Maintenance 
Savings

16% Better than the 1999 
Energy Code

30% Increase in energy 
costs if no ECMs 
implemented



*2009 Savings are projected

Cumulative Savings vs Costs



Cumulative Total Energy Savings in 
kWh for Gas and Electricity





18 Yr Projection of Annual Energy Savings - Current vs No ECMs
(each year savings is in that year's dollars)



Cummulative CO2 Reduction



Cumulative NOX & SO2 Reduction





• Track ECM’s Cost vs. Savings

• Utilize Computer Modeling to compare “what if’s”

• Store Utility Invoices

• Create Charts that Simplify Results

• Use Known Comparisons for
easier understanding





• CNNC has 10 Data Centers 
(DC’s) and Terminal Gear 
Rooms (TGR’s)

• DC’s and TGR’s use 36% of 
building electricity

• No energy saving initiatives 
involving data centers have 
been initiated to date





• The accepted metric of data center 
Power Utilization Efficiency (PUE) 

• The PUE is the IT Load power 
divided into the Total Data Center 
Load 

• CNNC data centers do not 
compare well to industry averages 
for medium and large sized data 
centers..



Potential savings is over $300K / year



• Uncontrolled air flow
− Open Rack fronts

− Mixed warm / cold aisle streams

• Over cooling
− Making as cold as possible “just to be safe”

− Lack of adequate cooling control

• Lack of Comprehensive Controls
− Critical area should have more monitoring

− Better monitoring improves control and ability to use 
warmer temperatures



• Improve airflow efficiency

– Cold Aisle / Hot Aisle 
Isolation

– Close of openings in racks

– Regulate air volume delivered to racks 

• Raise temperatures to industry standard

• Expand temperature and air flow monitoring and 
control capability



John Hester, PE, CEM
Turner Properties, Inc.


