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March thru May
Highlights

Enerqy:

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 mantaining original budgets.
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Research and continuous improvement
processes provides a solid foundation
for the energy management program...
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Research lopics

o | ED Lighting

e Heat Recovery Systems

e System Variability




| ED Lighting

Interior LED Lighting

e 4" | ED lamps costs
range from $50 to $125 B2 Ta e s a oSt
eaCh ‘ E’ N - e el

J.

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

* Encountered paybacks Conclusion: interior
with rebates and : , , , ;
maintenance range ‘Ightlﬂg IS still considered
from 7.5 to 15 years, ;
$0.075/KWH, $11.5/KW an emerging technology

| | that has not yet settled into
el A b appropriate price points




| ED Lighting

-xterior LED Lighting
e Parking garage lighting may be
an acceptable alternative with
paybacks achieved in the 6.5

year range (compared to 175W
MH)

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

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

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
§)




Heat Recovery

® 3 pbasic types




Heat Recovery

FIGURE 2

SCHEMATIC OF ENERGY RECOVERY WHEEL

BUILDING SIDE
WEATHER SIDE
(INSIDE FACE) VERTICAL CROSS SECTION

WHEEL SEALS AND PURGE SECTION (OUTSIDE FACE)
UPSTREAM EXHAUST DOWNSTREAM EXHAUST
(DOWNSTREAM SUPPLY) (UPSTREAM SUPPLY)

e 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

e 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

e Heat recovery frequently affects building pressure
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High Temperature Low Temperature

Heat Recovery S2 v e WW

e A temperature difference o Nov e Feb W W Wy dn W
must exist across the s - FH
heat recovery media in f —r ) L ﬁ/ JI W W |‘f ==
order for heat recovery | S;p e L 'J;.

to take place

Indoor or exhaust air
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heat recovery ventilators
require an average _
temperature delta of 8.5F [
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e Average temperature in Austin is 81F




Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gus

12:53 AM 82.0 °F 84.9 °F 68.0 °F 62% 29.88 in 10.0 mi South 4.6 mph

1:53 AM 81.0°F 83.8°F 68.0 °F 65% 29.87 in 10.0 mi SSW 8.1 mph
| i e C O V e r y 2:53 AM 829°F 86.5°F 69.1 °F 63% 29.86 in 10.0 mi SSW 10.4 mph

Show full METARS | METAR FAQ | Comma Delimited File

e Peak cooling
days usually start
below the
required delta T
that would offset
the extra fan

http://www.wunderground.com/history/airport/KAUS/2011/8/15/DailyHistory.html?req ci... 8/16/2011

History : Weather Underground Page 3 of 4

Time (COT) Temp. Heat Index Dew Point Humidity Pressure  Visibility  Wind Dir  Wind Speed Gus

3:53 AM 81.0°F  84.4°F 70.0 °F 69% 2086in  100mi  SSW 6.9 mph
e n e rg y a h e a’t 4:53 AM 79.0 °F - 70.0 °F 74% 29.87 in 10.0 mi South 3.5 mph
recove ry un |t 5:53 AM 784°F - 70.0 °F 76% 2087in  100mi  South 4.6 mph

re C] U | res tO p US h 6:53 AM o | - 70.0 °F 79% 29.88 in 10.0 mi South 4.6 mph
ai  aCroSS th = 7:53 AM 790°F - 714 °F 7% 29.89 in 10.0 mi SSW 4.6 mph
h eat recove ry 8:53 AM 829°F  88.0°F 72.0 °F 69% 29.91 in 10.0 mi SSW 5.8 mph
media thus heat

9:53 AM 87.1°F 92.0 °F 70.0 °F 57% 29.90 in 10.0 mi SSW 9.2 mph
recovery system

10:53 AM 891.0 °F 95.2 °F 68.0 °F 47% 29.91 in 10.0 mi South 6.9 mph
for 24 hour

11:53 AM 95.0 °F 97.9 °F 66.0 °F 38% 29.90 in 10.0 mi South 9.2 mph

facilities are even
WOrse performers 12:53 PM 96.1°F 988 °F 84.9 °F 36% 29.88 in 10.0 mi Variable 5.8 mph

1:53 PM 100.0°F 103.0°F 64.0 °F 31% 29.86 in 10.0 mi South 10.4 mph 18.4




EQUIPMENT ENERGY CONSUMPTION

By Chris Mansour, PE TFC

Alternative: 1 No ERU No DCV Schd Vent 30%min i
——---  Monthly Consumption --—
Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
Lights
Electric (kWh) 33510 34905 4,056.0 37050 39585 3,800.0 3,763.5 40560 3,705.0 3,968.5 32025 37635 46,0200
Paak (kW) 122 122 12.2 122 122 122 12.2 122 122 12.2 122 122 122
MISC LD
Electric (kWh) 14250 1,3425 1,560.0 14250 15225 1,500.0 1,447.5 1.560.0 14250 1,522.5 14625 14475 17,7000
Paak (kW) 47 47 a7 47 47 az a7 47 47 7 47 47 47
Cooling Coll Condensate
Recoverable Water (1000gal) oo 00 0.1 10 27 34 4.1 42 33 0.3 03 00 199
Poak (1000galiHr) 0o 00 0.0 00 0.0 0.0 0.0 00 00 0.0 00 0.0 00
Cpl 1: Cooling plant - 001 [Sum of dsn coll capacites=52.19 tons)
RTU 13 EER [Clg Nominal Capacity/F.L.Rate=52.19 tons / 48.18 kW]  {Cooling Equipment)
Electric (kWh) 6263 4818 17265 31300 60287 8,331.7 10,771.8 1646 72910 2,786.4 17290 659.1 55,157.4
Paak (kW) nz a7 17.8 247 27 8.7 ar.0 439 395 235 173 1s 489
Condenser fan for MZ rooftop
Electric (kWh) w6 78.2 2646 4433 8280 11054 1,378.8 14351 3804 396.1 2558 1033 74081
Paak (kW) 1.7 15 26 34 42 a8 54 55 43 33 25 18 55
55 6.3 L1 700 438 %0 250 6244
Paak (kW) 01 a4 01 01 04 0.4 o1 LB] 04
Hpl 1: Heating plant - 002 [Sum of dsn coll capacities=448.5 mbh]
Bodler - 001 [Nominal Capacity/F.L.Rate=448.5 mbh/ 131.4 KW] (Heating Equipment)
Elecric (kWh) 160026 15,230.8 41265 1494 00 0.0 0.0 0o 00 1,436 35076 14,0536 542140
Paak (kW) 1056 1042 1.7 az 00 0.0 0.0 0o 00 15.2 785 1008 1056
Elacric (kWh) 2 2821 2571 907.5 10167 5431 296.1 295 2435
Paak (kW) 22 33 47 132 132 100 L a3 23

Project Name:
Dataset Name:

State Enerav Recoverv iro

Total 122795

TRACE® 700 v6.2.5 calouated at 02:46 PM on 11072009
Allernative - 1 Eguloment Ereray Corsumotion repoet paoe 1 of 5

¢ Detailed 8760 hourly analysis
iIndicates how energy is used

between a 13 EER standard

A/C unit and a 13 EER
preheat and cooling heat
recovery unit and

EQUIPMENT ENERGY CONSUMPTION

By Chris Mansour, PE TFC

Alternative: 2 Decoupled ERU DOAS W VAV 30per min fiow
—--- Monthly Consumption --—
Equipment - Utility Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
Lights
Electric (kWh) 18510 3490.5 4,066.0 37050 39585 3,900.0 3,763.5 40550 3,705.0 3,968.5 32025 37635 460200
Paak (kW) 122 122 122 122 122 122 122 122 122 12.2 122 122 122
MISC LD
Electric (kWh) 14850 13425 1,560.0 14250 15225 1,500.0 1,447.5 1.550.0 14250 1,522.5 14525 14475 17.700.0
Paak (kW) 47 47 a7 47 a7 a7 a7 47 47 a7 47 47 47
Energy Recovery Parasitics
Electric (kWh) 2472 2308 155.2 1812 2328 2528 280.6 2884 218 1752 1508 2488 288786
Paak (kW) 04 04 0.4 04 04 04 04 04 04 0.4 04 04 04
Cooling Coll Condensate
Recoverable Yater (1000gal) 0o 00 0.0 0z or 08 0.8 10 07 0.1 0o 00 43
Poak (1000galiHr) 00 0.0 0.0 00 00 0.0 0.0 0o 00 0.0 0o 00 0.0
Cpl 1: Cooling plant - 001
9.446.3 asen2 5984 495852
404 422
12223 95.0
L 18 52
805 1 a5 7198
L] o1 a1 01
o on s v
Elacric (kWh) 134975 12,9870 36511 1081 [ 00 [ L 00 951.4 23431 117229 455703
Paak (kW) %06 906 90.6 24 ] 00 L] a2 00 18 906 905
BN = 2709 289.9 80 4723 7485 8742 10851 6134 349.0 L 758 59511
Pazk (W) 32 37 a4 50 68 138 12 142 108 60 as 27 142
Project Name: 2 TRACE® 700 v6.2.5 caloualed at 02:46 PM on 1100712008
Dataset Name: State Energy Recowery Ao Total: 121556 Alternative - 2 Equipment Energy Corsumption report page 2 of 5
EQUIPMENT ENERGY CONSUMPTION
By Chris Mansour, PE TFC
Alternative: 2 Decoupled ERU DOAS W! VAV 30per min flow
—--- Monthly Consumption --—
Equipment - Utility Jan Feb Mar Apr May June July Aug Sept QOct Nov Dec Total
Sys 1: System - 001
FC Centrifugal var freq drv [DsnAirflowF L .Rate=3,571 cfm / 3.20 kW]  (Opt. Ventilation Fan)
Electric (kWh) 8as 785.7 781.2 T34 8487 8952 961.1 10274 8145 798.8 7188 7804 9.957.7
Poak (kW) a2z 32 3.2 a2z 32 a2 a2 a2 32 a2 a2z 32 32

Project Name:

Dataset Name: State Energy Recovery.trc

TRACE® 700 v6.2.5 calodaled at 02:46 PM on 11072009

Allernative - 2 Equipment Energy Corsumption report page 3 of 5



System Varlablhty

® "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 selectmg

q @ ne G mg



Systenr
Variability

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

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

e TFC is moving this
plant toward a fully
variable plant

Energy Use Monthly and Annual Trend Graph For Central Power Plant

25,000—

18,750

0
09/08 12/08 03/09 06/08 09/09 12/08 03/10 06/10 09/10 12/10 03/11 06/11

09/2008 thru 08/2011

B Electricity B Fossil Fuels —— Annual Trend

Enargy Use Manthly and Arnual Trond Graph -~ Pnnted by: UM Onlna/TFCUsar on 08/15/2011 at 8:28 PM -- Data provated wnfo caloendar manth according to biing from and thru dates
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SySte | | I Energy Use Monthly and Annual Trend Graph For Stephen F. Austin

Variability

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

e This plant also received
many of the upgrade that

the Central Power Plant 5
received 09/08 12/08 03/02 06/09 09/09 12/09 03/10 06/10 09/10 12/10 03/11 06/11

09/2008 thru 08/2011

e 5 floors of the SFA facility
received a major
remodel which included
updated air handlers, air |y ———— Y TPy S—p———————————
termnal boxes and high
efficiency T8 lighting
fixtures

B Electricity B Fossil Fuels —— Annual Trend

e Occupancy demand A/C
and ventilation was also

applied to several floors
s



Sy Ste r"‘] Energy Use Monthly and Annual Trend Graph For Waco St Bldg 1
Variability

e WACO State Office
Building received
new high efficiency
chillers, drives,
pumps, air terminal
boxes, new BMS,
and a dedicated data 0
room cooling system

1,500

09/08 12/08 03/09 06/09 09/08 12/08 03/10 06/10 09/10 12/10 03/11 06/11

09/2008 thru 08/2011

B Electricity —— Annual Trend

® The dedicated data
room cooling system
IS leveraged to shut
down the main
central plant after
hours, dramatically
reducing the
electrical
consumption

Enargy Use Manthly and Arnual Trend Graph -~ Ponted by: UM Onlkina/TEC Usar on 087152011 at 8:38 PM -- Data provated info calendar manth according to biling from and thru dates
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Energy Use Monthly and Annual Trend Graph For Brown

Eme rg | n g Heatly Building
Technologies

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

09/08 12/08 03/09 06/09 09/09 12/09 03/10 06/10 09/10 12/10 03/11 06/11

09/2008 thru 08/2011

® [he upgrade reduced
parking garage
lighting by 70%

Enargy Use Manthly and Annual Trand Graph -~ Prnted by: Ul Onlna/TFCUsar on 08/15/2011 at 8:38 PM - Data prorated nfo calendar manth according to biing from and thru dates

e Considering rebates
from Austin Energy
this enhancement is
on track for a 6.5 year
payback

7



Emerg | ng Magnetic Bearing Centrifugal Compressor - System
Integrity - Turbocor synonymous with “Copeland”

Technology

e Magnetic Centrifugal
Oil and Bearing Free
Compressor

e Capitalizes by using
multiple smaller VFD
controlled compressors Magnetic bearing centrifugal compressors are oil free.
and a enhanced VFD
control panel that

maximizes energy Eliminates fouling the evaporator lines with oil residue
savings

Eliminates additional power for moving oil

Eliminates failure due to oil return

e (Gains efficiency from the
inherent design
advantages of centrifugal
over other compressor

types

e (Gains and Maintains
efficiency with the
removal of oil from the
refrigerant circuit ve



air-cooled Scroll Vs Magnetic Centrifugal Efficiency -

Emerg | ng Performance

Air Cooled Chiller Performance Typical Office Buikling Profile
l York Unloading TurboCore Percent Load Cooling KW York KW Turbo % Hours
1Pen:ent Kw Percent KW Design Tons attons attons 5221 Hr/year
| 23 218 13 7 5 136 436 14 15%
447 452 31 126 10 272 436 14 12%
67 817 62 EER) 20 54.4 436 14 15%

717 93 M 80.9 30 81.5 68 28 19%
100 139 10 1672 40 1087 88 392 15%

50 1359 140 53.06 %

Unloading Curve, Scroll Vs Turbo-Core S - - o
70 1903 174 98 5%

|
l
|
|
I
|
|
| =8~ Typical High Effidency Scroll - =M=Turbo Core 80 2174 188 132 3%
| 9 2582 206 156 1%
| ¥ 100,1672 00 2718 278 344 1%
|
!
|
I

e A word of warning, the
magnetic compressor
will spike energy usage
above that of traditional
compressors if allowed
to approach loading

levels above |
a p p rOX| m ate | y 90 % The Turbo-Core Vs Scroll air-cooled Chiller Analysis is based on Waco State

Office Buiding: 98,000 Square feet, 250 tons of cooling, (2) 125 ton chillers,
16 hour, 5 day week operations, Variable primary distribution, Estimated
$0.10/KWH, $10/KW demand (summer & winter); these rates are thought to
be conservative; it should be acknowledged that the control system for the

e Usually compressors AN - e e A
are oversized due to i
the fact that loads
usually lay between
compressor sizes and
manufacturers must
provide the larger
COmMpressor to ensure
loads are met 19

100,139 1331636 85.87818

Avg York KW/ Ton/Yr/%Hr/%Loaded £3.352 KW
Awg TurboCore KW/Ton/Yr/%Hr/%Loaded  37.0662 KW

16




Fme rg Ta g M e

YLAAD141HE

Technologies s

Percant -~ Cooling Load --— --— Heating Load —- ---- Cooling Airflow —-- ---- Heating Airflow---
Cap. Hours Hours Cap. Hours Hours Cap. Hours Hours Cap. Hours Hours

{Tons) (%) (Btuh) (%) (Cfm) %) {Cfm) (%

315 736 105355 N 537 558 12 331 20402 6
2 12 o7 212111 17 462 11,057 1 w7 {,08£.5 " M2
0 5 27 ME0TES 15 43 16 52,5 : p 2477 9 246
a4 j 340 425432 ] 185 2103 8 24 CR P70 156

4 53 r R 237 78542 n7 7
267 31,1550 2 G 2,285 7 163
o 3,158 b M7 T 03

2 LT

T
-2t

.S

o
g 0 o
- -
-
T~

e Chiller manufacturers
offering magnetic
centrifugal
COMPressors are
able to limit and UL e
list the compressors b
on their efﬂCienCy | ) *Notice the percent of time the system operates as 75% load or better
curve at the limiting 5
point- it is highly
recommended that
this programming
and listing is applied

KNIR3

. 5
&
s

- 32
)

-A%
-

-5
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Emergmg Other Evaluations on Payback:

Te C h n O ‘ O g y ! N avy Techval N!:_ NEVADA SURE BET PROGRAM

Administered By: KEMA Services, Inc
The Table below presents a synopsis of the data collected for these two proje

LT A — - - - - W r
v Furbocor Variable-Speed, Magnetic Bearing Chiller

Project Results
o PaybaCkS Of 3 yearS o il o !
220z X Annual Erergy Savings 37.0CC k'Wh
' e : - o0 IR A% : v Annual Energs ; $5.230

for air cooled and 6 g e cRen E—r1 7 —
vy : R Surs Bet Incentive

years for water

his information i n : [ '
COO|ed are regu|ar|y This information is posed on DOE'’s website and listed as an

effective emerging technology for energy savings.

encountered

Implementation Costs

AIR-COOLED TURBOCOR
Ccompressor Retrofit $ 50,000

RETROFIT OF AN AIR-COOLED : s
R ting C t 12,800
CHIELERNMITANGILLESS: R .

CENTRIFUGAL COMPRESSOR Total Installed Cost $ 22485

EAST COUNTY FAMILY RESOURCE CENTER @
COUNTY OF SAN DIEGD Est. Annual Energy Savings $ 8,000

Dacavbar 2005 Simple Payback (yrs) 28

21



Emerging
lTechnology

e Comparable costs for
air cooled are roughly
100% for air cooled
and about 15% for
water cooled

e TFC is employing this
technology on a
current project and
will continue to report
data as it becomes
available

Magnetic Bearing Centrifugal air-
cooled Chiller EQquipment Costs

» New air-cooled chillers:$1000 to
$1100 per ton

» Magnetic bearing compressor:
$32,000

» Water-cooled retrofits: $240 to
$370/ton

» Air-cooled retrofits: $50,000 to
$65,000 per compressor

22



Awareness

* "'The best way to save energy is not to use it in the first
place’

e | everage building managers to pass the word, look
out for improper operations and make suggestions
based on occupant usage and their experlences W|th e
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Questions?

¥

Chris
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