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Today’s Agenda

Impact of Energy Management
o Environmental Impact
o Economic Impact

Sample Action Plans
Prioritizing Multiple Buildings
A Novel Pilot Project
Successful Projects

Making Accountability Work

Renewables as an
Environmental Solution?

US Energy Sources in 2006

Renewable
Excluding
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3%
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Where do we use energy?

US Energy Consumption in 2006

Transportation
28%

Industrial
33%

Energy Management Potential

» Buildings consume 39% of US energy

» 33% reduction of building energy is
possible

» This will save 13% of US energy




Energy management is the quickest, cheapest,
cleanest way to extend world energy supplies

US Energy Sources in 2006
US Energy Consumption (2006)

"""\

(includes residential)

Transportation
28% | We can save one
> third

This is 13% of the

ydroelectricity
3% Us total !!

. o Industrial
enewable
Excluding 33%
Hydro
3%

Energy management can provide four times
the environmental impact of renewable energy

7

Energy Management Potential

Building Reduction National Reduction
33% 13%

In Other Words

» Green

 Sustainable
Lowers Carbon Footprint
Lowers CO2 Emissions
Reduces Global Warming
Reduces Cost
Improves Return on Investment

Emissions Factors and Energy Prices for the
Cleaner and Greener Environmental Program
http://www.cleanerandgreener.org/download/efactors. pdf

-Buildings use 39% .
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New Buildings are a target, too!

New buildings are often inefficient at
start-up (even LEED® certified
buildings).

New building performance significantly
deteriorates in the first three years of
operation, by as much as 30% (even
those designed as energy-efficient
green buildings).

Greener Pastures with Energy Savings
Emissions Reduction at Madison Area Technical College

Energy Usage FY 01/02 Usage FY 06/07 Reduction!
Electricity 23,000,000 kWh 18,000,000 kwh ' 5,000,000 kWh
Natural Gas 900,000 therms 645,000 therms 255,000 therms

Emissions Emissions
Emissions FY 01/02 FY 06/07 Reduction!

Carbon Dioxide 30,500 tons 23,000 tons 7,500 tons
Sulfur Oxides 138 tons 106 tons 32 tons
Nitrogen Oxides 72 tons 55 tons 17 tons

Source: MATC Engineering Manager — Wesley Marquardt —
wmarquardt@matcmadison.edu

For 50 state emissions data, refer to “Emission Factors and Energy Prices”:
http://www.cleanerandgreener.org/download/efactors. pdf
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Energy Management 101

B, Management
¢ commitment

g+ Manual daily meter
reading

k<. *Operational changes
3 only

|« +33% energy savings
in 12 months

Energy Management 101
The Building

20-Story Office Building
« 200,000 S.F.

5 years old, no energy conservation

» Complex, energy intensive HVAC systems
* High utility bills

* No building automation system
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Energy Management 101
How it worked

Actions by Facility Manager

» Reviewed possible operational improvements
with building engineer and design engineer

* Read meters daily
» Obtained previous day’s weather data
» Harassed/complimented Building Engineer daily

Savings in one year: 33%!

The Management Content of Energy

Management

: ENERGY STAR

I Guidelines
N Acuon Plan describe a

I management cycle
that helps you with
Achievements Action Plan . .

Execution—qgetting

|
|
i things done!
|

Evaluate
. Progress
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The Management Content of Energy

- Management
Make Commitment

d Set Goal
I ENERGY STAR
A tabilit . .
Create Guidelines
i

describe a

Re-Assess

I management cycle

i that helps you with
Achievements Action Plan . .

I Execution—qgetting

[ things done!

' Evaluate
HE =N = Progress

Energy Management Roles

ENERGY STAR Task Owner Manager Staff

Make Commitment

Assess Performance & Set Goals

Create Action Plan

Implement Action Plan

Evaluate Progress

Recognize Achievements
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Make Commitment

Top Management Commits to
Continuous Improvement

The common element of successful energy
management is commitment.

* Form a Dedicated Team
* Institute an Energy Policy

The Management Content of Energy

Management

- 1 -
and Set Goals

ENERGY STAR
I Guidelines
I

describe a
management cycle

| :

1 implement that helps you with
] Execution—qgetting
i things done!

' Evaluate
I . Progress

Re-Assess
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Assess Performance;:
Year, Month and Daily Data

 Annual Usage
— Energy Cost Index (ECI)
— Energy Utilization Index (EUI)

» Annual Profile of Monthly Data
» Daily Profile of 15-Minute Data

Indices
ECI: Energy Cost Index = $/SF/yr

EUI: Energy Utilization Index = kBTU/SF/yr
(Annual kWH X 3.413) =_ kBTU
+ (Annual Therms X 100)=  kBTU
Total Annual Energy=__ kBTU

EUI = Total Annual Energy + SF = kBTU/SF/yr

Example: Lowell Hall @ UW, 1996
(1,209,319 kWH X 3.413) = 4,127,000 kBTU
+ (83,642 Therms X 100) = 8,364,200 kBTU
Total Annual Energy = 12,491,200 kBTU

EUI = 12,491,200 kBTU + 117,600 S.F. = 106.2 KBTU/SF/yr

10



3/3/2010

Energy Intensity of Office Buildings

www.energystar.gov

= Normalized EUI varies
widely

= Age and equipment not
significant drivers of EUI

339.4
EPA Rating &
Energy Intensity
(kBtu/ft=-year ) Worst Performers 2%

Energy Star Benchmarking

www.energystar.gov/benchmark

11
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Manager o ratsthe enerqy performance of your office faciliiza on s
scale of 1-100. At all of your fecilies and update the deta regulary
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USE PORTFOLIO
MANAGER STEP-BY-STEP

ACTIVITY. ACTION
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‘Actess your account
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14



M euceiny crena

Moan nemsen

= fity parcent or more of otal (57 mustbe

RSN 5 OIS S[cce. NG IGrE NG 10 PATCEnt oTtane) bul-
Ing SF can be designsted as “Computer Data Center” or *Other.”
. coufthousss, medicsl
o500 S
= Banks Mnanclal Instt.tions—minim.m of 1,000 57
= OpErTEN @ MAVMUM Of J0NoUPS er WagK
= Occupled forthe lsst 11 merths by et least 1 worker, with at
least | PG

Mo 10N

ey P
VAT bUIKINg'S ENEgY PEAICPMANCE Fating was:
148 Afer reckcing the fead on your bulding with aggresshe

= rearun
= Gross moor area

= Oparating hours psr week:

= Number warlzrs cn main shil

= N of pers onal computers

= PRICEnt of uikang hested and conka

= A ST IWEIVE CENBECUDVE METEN of Energy use
and cost data or all fuel ypes

Cost ot is optional nd .ot used i the cabulation of an energy

ow-cost
capal squipment to urther efhance perommance and
crea3e e botom line.

S0-7  Sigrificant apportunities La resp sawngs. Simpis, [ow-cost
OEYStiEns AN MAINENANcs FPACUCES, Combined Wi
equpmnt upgrads, could eld

FEATURES

75-100

yar
mertng oes ractces
W uerrn umts

' Computar Data CEMter INput i ertey for e SUm ot 8 SF Use o
camputer dets certsr.

= Office space: Input ene entry fo total gross SF Inchedng al suppert-
P TUNCHONS a¥S COMM N areas SUCH 33 811, SIBVELOTS, SR,
iichans, bresk rooms, storage area: an

= Comtl and editing

vights. On the right side of the

page, oo

“Sharing Dsta” (see [1Jan page onel. lick ADD tn dele-
gts secess o your property to other users whils retsining
your acesss as wel.Click TRANSFEA to assign snother
user the e of “Builing et Admiswstor” for yuur
property.

o office sgzaos I cperating hours for some e
spazas AP by 10 oF MOPE NOUPS YO he et ofthe buking. For
example, 310,000 grass SF offce bulding where 20000 SF ten-
antwiorks 20 hours unger &3ch wesk than the rest of the Eulding's

ffice spaos entres: Standard Hours for B0000

0 Hours (r 20,000 5,

= Parking: Input ot parling SF bsed un enargy usege. o example,

= Evoup facliies within an account. Drgarize prope
it greups fe.g., by region, by facility typel. From the
“My Portoko™ page, click GREATE GROUP.

= Generate  Statsment of Enrgy Performance. Use this
resaurce 85 8 mansgement report and ranssctional
document. Above the “Facifry Performance” ssction of the

3/3/2010
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Energy Star Portfolio Facility Summary

Facilty Summary: Lowell Hall

Ho 20 1uae 108 gage?

Building 10 1031312
Level of Access: Building Data Administrator

Select View: [Energy ]

Ennrgy
Total Bnergy | yornt Anaial Savings  Energy Savings Full
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oid

Wust Have Monthdy
Elsctrical Data

Dacember ]| 2003 7] 13.165.035 00 Data = 120 days
od

Genaral Facility Adminkstration
sk fomman: coements

his Facky from Pt

Hakal {Upscale)

Statement of Energy Performance
e

Electiicity (< (thousand 1273172003 |Dsta> 120 | Delete Meter | Amscatons
Watt-hours)) ity da

Labeled Building Profites
£ s 41 Paansa
Matural Gas [therms] 1273172003 Data > 120 Delete Meder
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Target Page in Portfolio Manager
http://www.energystar.gov/benchmark

3 portioho Manager - Mozilla Firefox
Be | Et Yew G0 Qookmais Touk e

@ - - S01 B neose e anercstar o dstarompamfnex. chmrfuseschon =bid aartmric_target_formaz=1sen =] [IGL

[
ﬁr’omouommcm § @ (X) tocar

Horne > My Porfolio > Lowss Hall > Set Energy Performance Baseline and Targets

Seat Energy Parformance Basaline and Targets

mance baseline and targets by eher defirng a Larget rsting or & target reduction. The energy use and costs drsplaye
ing and porcent reductio 5

%)

Assess Performance
& Set Goals

* Annual Usage
— Energy Cost Index (ECI)
— Energy Utilization Index (EUI)

 Annual Profile of Monthly Data

» Daily Profile of 15 minute Data
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Annual Profile of Monthly Data
Madison Church
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Honolulu Office Building

= August &, 2001

Demand (kW)

18



3/3/2010

DEF

)
)
-
=
=
LO
—i
Y
@
Q
U—
@
| -
al
=
'©
O

o
=
O
=
m
@
O
=
O
=
=
O
c
O
I

Monday versus Holiday

—August 6, 2001
= September 3, 2001

2 8 =4

& & =

(M¥) pueuiag

19



3/3/2010

Energy Star Guidelines for Energy
Management

Make Commitment

Assess Performance
o= . -}

I and Set Goals
| Accountability

I Create
Action Plan
Re-Assess
Recognize Implement
Achievements Action Plan
Evaluate
HE =N = Progress

Action Plan:
Evaluating Multiple Buildings

Site Type ECI EUl | Current$

601-Tysons Corner Homestore $118,823
510-Mission Viejo Housewares $78,685
503-Fashion Valley Housewares $96,579
412-Roseville Homestore $142,059
851-Lenox Homestore $118,325
855-Alpharetta Homestore $73,674
511-South Coast I Homestore $219,158
402-Corte Madera Housewares $73,119
404 a - Santana Row Homestore $226,467
507-University Town Centre Housewares $67,561
406-Walnut Creek Homestore 231357.872
505-Pasadena Homestore 164175.462
506-Topanga Plaza Housewares 44383.344
860-Crabtree Valley Housewares $24,761|Target
411-Union Square Furniture Homestore $211,820
502-Century City(Closed) Housewares $29,763
407-Hillsdale Housewares $49,341
403-Palo Alto Homestore $33,588

B B R B E N E R

20
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Action Plan:
Evaluating End Use Within a Building

Total Building Energy Consumption

Miscellaneous
10.0%

@ Fans
W Miscellaneous
M Lights
W Chillers
Chiled Water Pump O Tower Fan
4.8% @ Condenser Water Pump
O Chiled Water Pump

Condenser Water Pump
58% Lights
0,
Tower Fan Chillers 44.0%
1.2% 10.2%

Two Types of Action

NV

e Smarter use of what you have right now
(Discretionary Operation)

* Energy Audits and Capital Improvements

21



Sample Discretionary Actions
- Lighting

« Match operating hours to
activities
» Take advantage of daylight

» Check delays on
Occupancy Sensors

« Assure appropriate Foot-
candles (lumens)

Sample Discretionary Actions
— Fan SyStemS

Match running time to activities
Lower hot air temperatures
Raise cold air temperatures
Lower fan pressure in ducts

Adjust static pressure setpoints
0 Manual reset
o Dynamic reset using damper positions

Minimize outside air quantities
Minimize exhaust quantities
Match ventilation to number of occupants

De-energize exhaust fans and close dampers when
unoccupied

3/3/2010
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Sample Discretionary Actions —
Fan Systems (continued) l

» Make best use of economizer
operation

 Eliminate simultaneous heating and
cooling

* Reduce airflow in constant volume
(CV) systems

» De-energize nonessential loads

Sample Discretionary Actions—
Pumping Systems l

» Match running time to activities
* Verify proper flow
o Throttle balance valves
o Trim pump impellers
» Lower pressure set-point to optimize variable
flow
o Manual reset
o Dynamic reset

» De-energize nonessential loads
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Sample Discretionary Actions —
Boilers l

» Lower hot water temperatures

* If steam, lower steam pressure

» Optimize boiler sequencing

* Minimize losses in de-energized boilers

Sample Discretionary Actions—
Chillers l

» Match running time to activities
 Raise chilled water set-points

* Reduce condenser water temperature
» Optimize cooling tower fan speed
 Optimize chiller staging

» Minimize chiller cycling

* Reduce chilled water flow

3/3/2010
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Energy Star Guidelines for Energy

- Management
Make Commitment

and Set Goals

| Accountability
I Create
Action Plan

Re-Assess

Recognize Implement
Achievements Action Plan
Evaluate
HE =N = Progress

Disincentives for the
Building Engineer
» Risk of occupant discomfort

» Risk of equipment failure

« Experimentation can be terrifying

3/3/2010
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Incentives for the
Building Engineer
Regular monitoring by the manager

Managerial encouragement to experiment
» Occasional, brief discomfort is OK

Teamwork

Accomplishment — Getting results

Energy Star Guidelines for Energy

Management

and Set Goals

I Accountability
I Create
Action Plan

Re-Assess

Recagnize Implement
Achievements Action Plan
Evaluate
I . Progress
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Madison Insurance Company

Madison Insurance Company

Madison Insurance Company

2,100,000

2,000,000

1,900,000

1,800,000

1,700,000

1,600,000

1,500,000

1,400,000 +

1,300,000

1,200,000

TOTAL
kwh

1998

20,786,867

1999

19,071,735

2000

18,374,900

2001

18,190,269

2002

18,425,789

2003

17,763,746

2004

16,716,580

Seven Year
Reduction

4,070,287

4.1 Million kWh per year

20% Reduction

provides electricity for 586 new homes! -

3/3/2010
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Madison Bank

Annual Profile of Monthly Peaks (kW)

L7777 XN

Demand (kW)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct  MNov Dec
Months

Chillers add 500 kW in summer

3/3/2010
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Consumption (kWh)

900,000

800,000

700,000

600,000

500.000

400,000

300,000

200,000

100,000

Consumption (kWh)

Annual Profile of Monthly kWh

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov  Dec
Months

Fans waste energy in winter!

Evaluate Progress 3 Years Later

Jan Feb Mar Apr May Jun Jul Aug Sep Oct  MNov Dec
Months

Energy Management Did Not Work!

58

3/3/2010
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kWh

Explanation of the failure to see
progress at Madison Bank

* The high electrical energy use in colder
months results from decision to maintain
fans “on 24/7:

* No commitment to improve energy use
* No accountability

Therefore, NO CHANGE.

Late Breaking News!

US Bank Plaza - 1 S. Pinckney
Electricity Use (kwh) Comparison

900,000
800,000

700,000 A

600,000 -

500,000

400,000

300,000
200,000

100,000

Jan Feb Mar Apr

May Jun Jul Aug Sep Oct Nov Dec
Months

1998

—1999

2000

2001
—2002
—2003
——2004

2005
~——2006
2007
2008
— 2009

3/3/2010
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Honolulu Office Building
After

Unique Process using daily
energy data

« Collect one year’s utility data
o Electric interval data (15 min or 30 min)
o Daily natural gas (or steam) consumption

 Plot daily consumption versus Outside Air
Temperature

o Establish a model of each building normalized
for weather

o Weekend usage slightly different than
weekday usage

3/3/2010

31



3/3/2010

Waukesha Memorial Hospital - 2005 Weekday Electric Usage

100,000 -
OA Temp < 48°F OA Temp > 48°F

Y=54,578 Y=998.16*X + 6,667
90,000

80,000

70,000

60,000

50,000

40,000

30,000 -

Daily Electric Consumption (kWh)

have a bit of knowledge!

20,000

10,000

0 T T - T :
0 30 40 50 60
Average Daily Outside Air Temperature (F)

Waukesha Memorial Hospital - 2005 Weekday Gas Usage

y = 7137.8¢" 1%
R’ = 0.9076

Gas Usage (CCF)

30 40 50 80
Qutside Air Temperature (F)
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7% savings in 12 months: $89K and 530 Tons CO,

Date

Actual
Boiler CCF

Predicted
CCF

Percent

Savings
CCF

Actual
Electric kWh

Predicted Savings

KWh

Percent KWh

1/1/2006!

3,958

4141

95.6%

47 958

49,045 . 1,087

1/2/2006

3,801

3,939

98.8%

49,774

54,578 . 4,804

1/3/2006

3,699

3,957

93.5%

53,456

54,578 B 1.122]

1/4/2006

4,189

3.9

106.8%,

53,936

54,578

1/5/200€

4,943

4.19¢

117.8%

54,140

54,

78

1/6/200€

4:( [:

103.3%)

52 441

54,5

78

1/7/2006

L
4,545

4,2

106.4%,

48,884

49,045

1/8/2006

4,104

109.4%

48,255

49,045

/92006

4,222

114.5%

53,642

54,578

1/10/2006

4.887

88.1%

54,025

54,578

12/21/2006

4,323

54,332

1212212006

3.379)

53,468

98.0%

12/23/2006

3,970

48,960

99.8%

12/24/2006

3,799

48,222

98 3%

12/25/2006

3,998

47,188

86.5%

12/26/2006

4,234

52,071

95.4%

12/27/2006

3,74

52,698

96.6%

12/28/2006

3.357]

53,081

97.3%

12/29/2006)

3,503

52 BB7

96.9%

12/30/2006

3.236|

49,211

100.3%

12/31/2006)

3,243

49,071

100.1%

Totals

1,168,973 1,258,

92.9%

89,214 21,

Extra Benefit:
An Energy Management Breakthrough

Gas

Electric

Cutside Air Temp

Calculated Usage | Aclual Usage

Difterence

Calculated Usage

Aclual Usage | Difference;

Day

Deg F

CCF

kWh

KWh

%

25,821 21,602,617 101.5% -323,204

Comment

B9/2006

B1.1

2,748

62.238

63,894

1027

|IV2008

61.0

2,753

62,137

64,325

103.5

G11/2006

80.8

2,798

67,354

70,286

104 4

S12/2006

54.5

2644

71.048

74,922

105.5

Rained all Day

©/13/2006

80.7

2803

67.255

59,804

103.8

G/14/2008

827

2718

69,251

70,118

1013

815/2008

85.3

2810

71.686

73,333

102.0

G/16/2006

59.9

2410

71,141

71,128

100.0

Sat

S17/2006

723

2,325

73,558

73.354

997

Sun

6/18/2006

50.

2,842

68,346

66.540

100.3

Correct chiller problem

S1M1Y2006

52,

3,205

38,571

55413

94.6

Chillers off most of the day

8120/2006

3224

58.181

57.429

98.7

921/2006

3.035

62.104

B1.892

99.7

BI22r2006

GI232006

2,747

2710

68,562
B3.215

89,437

850916

101.3
104.3

BI24/2006

2876

58,176

60,678

1028

/25,2006

2917

64,659

62,718

7.0

3/3/2010
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Applying the Process

Aurora Health Care — 2009
17 facilities
7 million sq. ft.
Each facility joined the Portfolio Manager© system

President of Aurora Healthcare signed an EnergyStar©
commitment to reduce energy 12% in 3 years

Each facility utilizes the spreadsheet and records
energy consumption daily

Monthly summaries distributed to all

Monthly energy initiative meeting to share successful
ideas

Aurora Sinai Medical Center
Daily Utility Tracking Spreadsheet

.
o
£

i

Ceneraions
Oil Usage | Load Shedding| _ Cale. Usage
[0

Gals W

i

51462
63315

B

B

) B [ R B

8

8

]
o

HE

wl
8

ol
&

|
-4
H

1,670,287
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Aurora Sinai Medical Center
2009 Utility Summary

Tteam Flecinc
Calc. Usage | Actual Usage Calc. Usage Actual Usage | Total Usage
1000 b 1000 Ibs [0 KWh KWh KWh
447 14436 - I 1,640,628 1,704,820 | 1,704,820
10,603 B.811 I 1,537,185 487,773 | 1481073
10,357 10,101 I 1,756,208 1,628,481 | 1.628.481
8522 8,000 ; I 1,708,526 1,631,179 | 1.631.178
7,888 7.248 I 2,126,761 1,853,022 | 1.053.022
7,105 7.048 : I 3,255,087 2150806 | 2,150,896 |
7.003 6,880 I 3421,150 2.261.776 | 2,261,778
7.052 5703 . I 2,426,408 2,258,857 | 2,258,857
7,178 5108 ; I 3,220,347 2.040.718 | 2,040,718
8,500 6737 ; I 1,622,020 1.786.748 | 1.796.748_|
8521 7218 ; I 1,781,085 1670,287 | 1.670.287
12,045 10725 ; I 1,602,678 1,560,630 | 1,506,630 |

122,585 59,096 X 23,600,280 | 22,163,187 | 22,163,187

Energy Savings:
* 19% reduction in steam usage

* 6% reduction in electrical usage

Health Care
2009 Utility Summary

2008 Total
COZ Dif (ibs)
Baycare Clinic 610,716 321175
Burlington 285,776 | 98- (17.962)
Corporate Building | 21.760 | 84 151,802
Forest Home 135,000 1820253
Hartford 150,000 | &7 1017265
Heil (Remaoved Laundry) | 173,000 1,842,661
Hospice 31,200 | o1 [ICEE
Kenosha 330,020 CEET
Lakeland 296,280 568,306
Oshikash 470,000 1,385,805
Psychiatric Hospital | 206.074 0.145
Sheboygan 276.000 1.134.100
Sinai Medical Center | 858,000 4.486.145
St Luke's 1,600,000 7571334
St Luke's South Shore | 380,555 1480 687
Two Rivers 183,500 [ o25200 |
West Alis Memorial | B48.440 2315620

Facility SqFt

Total 8,825,321 . ,155.994}

=avings:
* 6% reduction in energy usage

* 26,155,994 Ibs. reduction in CO2 emissions
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Aurora Health Care

* 6% reduction in energy consumption
* 26 million pound reduction in CO,

» One facility qualifies for EnergyStar

% Energy Usage vs. Model

Equivalent Revenue per $10,000 savings
for Acute Care Hospitals

$600,000

$500k
$500,000

$400,000

$300,000

$200,000

EquivalentRevenue

$100,000

50

4%

Margin

Source: Corporate Realty, Design, & Management Institute

3/3/2010
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Energy Management Strategies Taken

Chiller operations

H.W. reset schedules

Run schedules (occ./unocc., day/night, summer/winter)
D.A. temperature reset schedules

Steam pressures

Installation of variable speed drives

Isolation dampers for unoccupied areas

Steam trap survey

Shutting off air handling units in unoccupied areas.
Maintaining modified space temperatures

Promoting the energy message at department meetings

Reverse Energy Audit Process

» Low cost actions decrease utility costs
first

* In-depth audit and capital
improvements follow
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'Energy Management at

Monona Terrace Convention Center

Jeff Griffith
Building Maintenance Supervisor

Action Plan
Monitoring
Benchmarking
Accountability

Monona Terrace

LEED Silver Certification for Existing Buildings

Significant Energy Savings
*Non-toxic cleaning products
*Use of Clean Energy

*High Recycling Rates
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Action Plan

* Initial Commissioning by Staff
* No compromise in customer comfort

 Eliminate simultaneous heating and
cooling

» Adapt operation to daily schedule

 Eliminate energy use in unoccupied
spaces

» Regular reminders to entire staff

Regular Monitoring

» Weekly energy review by engineering
staff

* BAS alarms to pagers
— Demand exceeds 1,100 kW
— Chilled water exceeds 50°F

» Personal attention by one engineer on
peak days
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Monitoring and Benchmarking

Benchmarking

Square

Electricity

Nat Gas

Steam

Chilled Water

Total
Energy

Footage

(Kbtu/sqft)

(Kbtuisqft)

(Kbtufsgfty

(Kbtursgfty

(Kbtursgfty

Rochester, NY
Pittsburg. PA

Collinsville, IL
Rochester, MN

Milwaukee, WI

200,000
1,500,000
72,500
191,531

667,475

55.76

24.05

102.42

79.90

65.23

0.00

0.00

0.00

0.00

Madison, WI

303,000

51.08

Sarasota Springs, NY

52,500
325,000
154,215,

3,466,221

66.23

39.72

45.26

3/3/2010
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Accountability

Jeff is personally accountable to
the Facility Manager

Engineering Staff is accountable to
Jeff and to each other

Entire staff maintains an energy
conscious culture

Weekly staff review of energy use

Examples of Success
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Downtown Chicago
Energy Star Building

ENERGY STAR®

GSA
Energy Management Program

US Courthouse
Jacksonville, Florida
Energy Improvements

DOE-ORNL Report
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2005 New Building Performance

Floor area: 492,000 sq.ft.
EUI: 83 kBTU/SF

Energy Star rating: 41
Utility costs: $664,000/year

Far less efficient than design intent

ECMs Implemented

VAV minimum settings reduced to 10%
Boilers turned off in summer

Duct static pressure set points reduced
from 1.5" to 0.7”
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Results of Modifications

EUI: 45 kBTU/SF

Energy Star rating: 79

Energy Savings: 11,700 million Btu/year
Cost savings: $220,000/year

EnergyStar plaque is now in lobby!!

Recap & Send-off

a4
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Recap: The Management Content of Energy

- Management
Make Commitment

d Set Goal a. q
This is the cycle we

A tabilit .
I (reate have used to gUIde
'

Re-Assess our discussion.
[ It’s time to

Recognize Implement summarize.
Achievements Action Plan
Evaluate
HE =N = Progress

Recap: Assess Performance
Don’t start with audits!

Monitor Benchmark
e Actual Performance » Compare performance

— Year * Relevant references
— Month

— Day

— Hour or shorter
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Recap: Create Action Plan

Questions Ingredients

» Where are big » Adjust something
differences? « Monitor performance

* What can you adjust? . Repeat

Recap: Evaluate Progress

How? Why?
» Look at energy use * Prove that
over time adjustments improve

Do adjustments sync energy use
with improved energy ¢ To guide your next
use? actions
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Recap: Accountability

Is someone accountable?

“Are we practicing Energy
Management in our facility?”

Impressive energy efficiency projects are often
presented, including:

“A $3$3 boller efficiency project is complete”
“A $3$3$ lighting efficiency project is complete”

“Several buildings on campus have achieved
EnergyStar ratings”

47



3/3/2010

Cut to the Chase

Has the Energy Utilization Index (EUI) of the
facility improved or not?

Remember: EUI = kBtu per square foot

Sample Energy Efficiency Projects
All in one building — A Real Example

*\Windows replaced with more efficient
*Roof insulation improved

o All fluorescent lighting improved (T12 to T8)
Chiller replaced with more efficient

*One system converted to VAV

*Building Automation System replaced with
more efficient

48



3/3/2010

Result

The building uses MORE ENERGY
than before the six efficiency projects!

EUI INCREASED
from 105 to 110 kBtu/SF!

WHY?

*No monitoring

*No oversight

NO ENERGY
MANAGEMENT
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DO NOT
LOSE SIGHT
OF THE
BOTTOM LINE!

Prepare for Culture Change —
What You Can Do...

Collect 24 months of utility bills

Enter utility information into Energy Star
Portfolio Manager and get your score as a
baseline

Review the Discretionary Action Plans (slides
43-48)

Try one change—save some energy, reduce
climate impact and build your confidence to
deploy on-going Energy Management
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And now the Send-off...

Energy management is the quickest, cheapest,
cleanest way to extend our world’s energy supplies

Energy Sources
(2004)

Coal
22.6%

Nuclear Power

8.3%
Natural Gas

23.2%

Renewable
Energy
5.8%

Petroleum
Products
40.2%

Energy Consumption
(2004)

Transportation Buildings
28.1% 25.8%

: : Savings
Industrial 12.7%

33.4%

Energy Management provides the biggest and fastest
way to reduce greenhouse gas emissions 102

3/3/2010
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Sustained Energy Savings
require Management Actions

» An Individual must be accountable
» Team-oriented atmosphere
» Use of data to guide actions
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