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March thru May 
Highlights

Energy:

Facilities & Energy Engineering worked closely with Operations, 
Automation, Project Managers, Design & Construction personnel on 
several DM projects over the last year which are reaching completion.  

The result of this joint effort yields approximately $222.5k of electric 
utility and $26.7k of gas utility expenses for the 3 month period ending 
May 2011.  This number is significant because it represents a reoccurring 
savings estimated to be $889K (+/- 15%) annually.  

Many of the project scopes contributing to these savings did not 
originally have energy enhancement directives.  TFC personnel refined 
scopes, created bid alternates to capitalize on soft pricing in current 
economic conditions and collaborated across divisions to implement 
energy enhancements while still maintaining original budgets.2



Research  and continuous improvement 
processes provides a solid foundation 
for the energy management program...
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Research Topics

• LED Lighting

• Heat Recovery Systems

• System Variability

• Emerging Technologies

• Awareness
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Many of the energy calculations and comparisons were made based on common Austin Energy rates which may be 
low than other rates encountered in the State of Texas.  Equipment performance testing was conducted for climate 
zones within Texas.  The parameters should be adjusted appropriately for varying utility costs and climate zones. 



LED Lighting

• 4' LED lamps costs 
range from $50 to $125 
each

• 2x4 LED Fixtures range 
costs range from $200 
to $450 each

• Encountered paybacks 
with rebates and 
maintenance range 
from 7.5 to 15 years, 
$0.075/KWH, $11.5/KW

• Lamp failures are still 
common

Interior LED Lighting

Conclusion: interior  
lighting is still considered 
an emerging technology 

that has not yet settled into 
appropriate price points 
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LED Lighting

• Parking garage lighting may be 
an acceptable alternative with 
paybacks achieved in the 6.5 
year range (compared to 175W 
MH)

• Although fixtures are still $400 
to $600 each the fixture spacing 
allows for appropriate $'s/S.Ft. 
when compared to alternatives

• A 70% or better reduction in 
garage lighting energy 
consumption can be achieved 
while still adhering to IES 
suggested lighting levels 

Exterior LED Lighting

Conclusion: appropriate price points 
can be achieved through careful case 
by case analysis of each parking 
garage and capitalizing on the use of 
higher K (5500) in less sensitive areas 
to reduce fixture count

6



Heat Recovery

• 3 basic types

• Wheels

• Plates

• Pipes
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Heat Recovery

• Typical heat recovery systems without preheat or cooling average $7/CFM,  
with preheat & cooling these systems range in cost from $10 to upwards of 
$40/CFM

• Significant fan energy is added to overcome pressure drops introduced by 
heat recovery media and additional filters in both the exhaust and supply air 
streams

• Heat recovery frequently affects building pressure
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Heat Recovery
• A temperature difference 

must exist across the 
heat recovery media in 
order for heat recovery 
to take place

• Indoor or exhaust air 
temperatures typically 
average 75F for most 
office or classroom 
facilities

• Fan energy added to 
heat recovery ventilators 
require an average 
temperature delta of 8.5F 
to be completely offset  
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• Average temperature in Austin is 81F

• Average humidity in Austin is 60%
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Heat 
Recovery
• Peak cooling 

days usually start 
below the 
required delta T 
that would offset 
the extra fan 
energy a heat 
recovery unit 
requires to push 
air across the 
heat recovery 
media thus heat 
recovery system 
for 24 hour 
facilities are even 
worse performers
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• Detailed 8760 hourly analysis 
indicates how energy is used 
between a 13 EER standard 
A/C unit and a 13 EER 
preheat and cooling heat 
recovery unit and 
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System Variability
• "The best way to 

save energy is not to 
use it in the first 
place"

• Applying variable 
equipment such as 
VFDs, controls, 
investing in energy 
management 
systems, selecting 
high efficiency and 
highly variable 
components, and 
retro commissioning 
can minimize energy 
usage
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System 
Variability

• Central Power 
Plant was 
transformed from a 
manual plant to a 
fully automated plant

• The plant received 
VFDs, a BMS 
enhancement 
toward an energy 
management system 
and other high 
efficiency 
components such as 
chillers

• TFC is moving this 
plant toward a fully 
variable plant
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System 
Variability

• Stephen F Austin 
central plant was 
transformed from a 
manual to fully 
automated plant

• This plant also received 
many of the upgrade that 
the Central Power Plant 
received

• 5 floors of the SFA facility 
received a major 
remodel which included 
updated air handlers, air 
termnal boxes and high 
efficiency T8 lighting 
fixtures

• Occupancy demand A/C 
and ventilation was also 
applied to several floors
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System 
Variability
• WACO State Office 

Building received 
new high efficiency 
chillers, drives, 
pumps, air terminal 
boxes, new BMS, 
and a dedicated data 
room cooling system

• The dedicated data 
room cooling system 
is leveraged to shut 
down the main 
central plant after 
hours, dramatically 
reducing the 
electrical 
consumption
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Emerging 
Technologies

• Brown Heatly 
Building parking 
gargage received an 
LED lighting upgrade 
for 550 MH fixtures

• The upgrade reduced 
parking garage 
lighting by 70%

• Considering rebates 
from Austin Energy 
this enhancement is 
on track for a 6.5 year 
payback
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Emerging 
Technology 

• Magnetic Centrifugal 
Oil and Bearing Free 
Compressor

• Capitalizes by using 
multiple smaller VFD 
controlled  compressors 
and a enhanced VFD 
control panel that 
maximizes energy 
savings 

• Gains efficiency from the 
inherent design 
advantages of centrifugal 
over other compressor 
types

• Gains and Maintains  
efficiency with the 
removal of oil from the 
refrigerant circuit 18



Emerging 
Technology
• A word of warning, the 

magnetic compressor 
will spike energy usage 
above that of traditional 
compressors if allowed 
to approach loading 
levels above 
approximately 90%

• Usually compressors 
are oversized due to 
the fact that loads 
usually lay between 
compressor sizes and 
manufacturers must 
provide the larger 
compressor to ensure 
loads are met 19



Emerging 
Technologies

• Chiller manufacturers 
offering magnetic 
centrifugal 
compressors are 
able to limit and UL 
list the compressors 
on their efficiency 
curve at the limiting 
point-  it is highly 
recommended that 
this programming 
and listing is applied
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Emerging 
Technology

• Paybacks of 3 years 
for air cooled and 6 
years for water 
cooled are regularly 
encountered
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Emerging 
Technology
• Comparable costs for 

air cooled are roughly 
100% for air cooled 
and about 15% for 
water cooled 

• TFC is employing this 
technology on a 
current project and 
will continue to report 
data as it becomes 
available
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Awareness
• "The best way to save energy is not to use it in the first 

place"

• Leverage building managers to pass the word, look 
out for improper operations and make suggestions 
based on occupant usage and their experiences with 
the facility

• Report results of the efforts of others, give recognition

• ERCOT and TFC
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Questions?
Chris Mansour, chris.Mansour@tfc.state.TX.us

512 788 3086
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