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There are easier ways to save energy.

Agenda:

A Thispresentationill provide an overviétepics thatid
Facilities Managersinderstanding Energy Efficiency

A Toplcs iInclude:

Energy Audits

Lighting Types

Cooling Systems (unitary & chillers)
Heating Systems (furnaces & boilers)
Water Heating Systems (tdakli@esdhpwh
Basic Energy Management Systems (EMS)
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There are easier ways to save energy.

What to Expect from Ge

A Auditoshould be familiar with building construction, el
systemsand mechanical systems

A Background in building maintenance, energy manage
electricity, engineering, HVAC, and plumbing system

A Degree in accounting, electrical engineering, industris
engineering, mechanical engineering, and finance a p

A Auditor should be detail oriented
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There are easier ways to save energy.

Cust o meAudd €hedRliste

A Have knowledgeable personnel available during audi
A Maintenance technician
A Drawings @dcility
A Lighting plans
A Mechanical plans
A Communicate internal goals
A Energy savings ideas
A Green programs
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There are easier ways to save energy.

ldentify Your Goal

A What are you really trying to accomplish?
I Saving money
I Saving energy
I Saving the environment

A How you answer this question will help
determine what projects we evaluate.
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There are easier ways to save energy.

Understanding Typilcal

Office Space

Electric Intensity {kWh/sqft) -- Large Office Buildings | Matural Gas Intensity (kBtu/sqft) -- Large Office
552 [ Coaling 33.50% Buildings
4.88 B Lighting 26 3%, . 16,96 [ Heating 57, 70%
2.04 [ Office Equip.  12.20% 7 79 H \Water Heating 26.50%
188 [ Yentilation 11.90% 226 [ Cooling T.70%
1,35 Hl Miscellanaous 8.10% 2,20 [ Cooking 7.50%
0.27 B2 Heating 1.60% 018 I Miscellaneous 0.60%
0.23 Bl Refrigeration  1.40%
0.22 [ Cooking 1.30%

.13 I \Water Heatlng 0,.80%

Total Electric Intensity (kwWh/sqft, annual basis): 16.70 Total Gas Intensity (kBtu/sqft, annual basis): 29.40
Average Electric Comsumption per Establishment (kwh): 1,503,000 Average Gas Comsumption per Establishment (kBtu): 2,646,000
Average Enclosed Floorspace per Establishment (sqft): 90,000 Average Enclosed Floorspace per Establishment (sqgft): 90,000
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There are easier ways to save energy.

Cafeteria

Electric Intensity (kWh/sqft) -- Restaurants | Matural Gas Intensity {kBtu/sqft) -- Restaurants !
“11.52 B Caoling 23.80% 79.22 B Cooking 55.40% |
10.24 Il Refrigeration  21.10% : 43,60 B \Water Heating 30.70%
10,16 [ Cooking 21.00% 17.73 [ Heating 12.40%
9,78 [ Lighting 20,20% 1.72 [ Cooling 1.20%
310 HE Ventilation G.40% 0,43 B Miscellaneous 0.30%

1.65 30 Water Heatlng 3.40%
1.26 B Miscellaneous 2 60%
0.39 [ Heating 0.80%
0.34 H Office Equip.  0.70%

Total Electric Intensity (kWh/sqft, annual basis): 48.40 Total Gas Intensity (kBtu/sqft, annual basis): 143.00
Average Electric Comsumption per Establishment (kwh): 290,400 Average Gas Comsumption per Establishment (kBtu): 858,000
Average Enclosed Floorspace per Establishment (sqgft): 6,000 Average Enclosed Floorspace per Establishment (sqft): 6,000
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There are easier ways to save energy.

Schools

Electric Intensity (kWh fsqft) -- 5chouls| Natural Gas Intensity (kBtu/sqft) -- Sclmulsl
4.16 [ Lighting 39.60% ) “14.08 B Heatirg 43.20% I
2.08 BB Coaling 28 40% B . 13.11 B ‘Water Heating 40.20%
084 T Yentilation .00 | \ 4,82 [ Coaking 15.10%
0.82 T Office Equip.  7.80% % 0,36 [ Cooling 1.20%
0,45 I Refrigeration  4.30% \ | 010 Il Miscellansous 0.30%

0,39 B3 Cooking A.70%
0.26 B Miscelianaous 2.50%
(1.25 1 Water Heatlng 2.40%
0.24 I Heating 2.30%

y

Total Electric Intensity (kWh/sgft, annual basis): 10.50
Average Electric Comsumption per Establishment (kWh): 483,000

Average Enclosed Floorspace per Establishment (sqft): 46,000 Total Gas Intensity (kBtu/sgft, annual basis): 32.60
Average Gas Comsumption per Establishment (kBtu): 1,499,600
Average Enclosed Floorspace per Establishment (sqft): 46 ,000
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There are easier ways to save energy.

ldentify Low Cost Opportunities

A Was Equipment Added?

I Cooking equipment added without ventilation

I Additional lights added
A Is the Facility Running Longer than the Customer Thinks?
A HVAC Issues

I Arefrigerant undercharge of 10% increases operating costs by almost 20%
A & T Kbetvéen supply air and return air indicates low charge
A No condensation on suction line to compressor indicates low charge

I Dirty evaporator or condenser coils can increase energy use-2$%0%

i 100" of an inch of dirt film on an evaporator coil can increase energy costs

by 5%

I Electric heat operating in the cooling mode

I Dirty air filters
A Supply air temperature < #5indicates low air flow

I Ductissues

I Thermostat set points
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There are easier ways to save energy.

ldentify Low Cost Opportunitiesntinued

A Refrigeration Equipment
I Dirty evaporator or condenser
I Door hinges and seals
A Water Heater
I Temperature set point
I Hot water pipe leaking, tank leaking
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There are easier ways to save energy.

Lighting- Basic Concepts & Definitions

Theﬁ_e illuc;nti)nance Iet\)/_els cal tf)e IMPORTANT NOTE: Lighting Design cannot be based
achieve a combination o merely on footcandles These numbers are taken from
ambient (ovélrhead) lighting and IESNA Recommended FOOtcandIeS IESNX publications that provide substantial additional
task lighting information and must be consulted.
Hor Vert Hor Vert Hor ~ Vert
O e d a Residentia

General, Open offices 50 Basic Tasks (coarse) 10 General Li 5
Intensive Computer use 30 Basic Tasks (medium) 30 Grooming 30
Lobby, Reception 10 Basic Tasks (fine) 50 Dining 5
Conference Rooms 30 10 Basic Tasks (very fine) 100 Kitchen Co 30
Video Confenecin 50 30 Machining (rough) 30 Serious red 50

opping Malls/Reta Machining (fine) 300+ Casual Re 30
Main Concourse 30 Warehousing (inactive) 5 ote
Restrooms 10 Warehousing (large labels) 10 10 Guest Roo 10
General Retail 50 Warehousing (small labels) 30 30 Bathrooms 30
Supermarkets 50 Stairways, corridors 5 Reading, O 30
Feature Display 100 Toilets and Wash rooms 10 Corridors, b
Show Window 300 Shipping/Receiving 30 Front DesK 50

ospita Reception/Lobb 10 Lobb! 10

Corridors 10 Pa g Restaura
General (most areas) 30 Outdoor Parking 0.5t02 Intimate Di 5
Operating Table 1000+ Indoor Parking 2t05 Food Cour 30
Inspection of supplies 100 Outdoo Kitchen 50
Waiting Areas (general) 10 Building facade (flood) 3-10 ofe
Waiting Areas (reading) 30 Roadway 0.3t01 Baseball (H 150
Nursing Station (desk) 50 asinos and Gaming Baseball (H 100
Lobby 5 Circulation (high activity) 30 Baseball (r 30
Medical Records 50 10 Circulation (medium activity) 10 Baseball (r 20

ools and ersitie Circulation (low activity) 5 Tennis (Pr 150
Classrooms 50 Baccarat, Bingo, Craps, Roule 30 Tennis (req 50
Gymnasiums (basketball) 100 30 Poker, Blackjack 50 Basketball 125
Gymnasiums (social) 5 Video and Slots 10 Basketball 30
COrridOrS 30 NOTE: This represents what IS neede
Lecture Demonstraion 100 50 bﬁt:; r? elaeﬁe:;)i‘_)e;?z;;ﬁ ;a,\T a?:)?s

League Baseball calls for 350 fc at Home




There are easier ways to save energy.

Lighting- Basic Concepts Refinitions
COLOR TEMPERATURE

8000 Daviight Metal Halide
- 5.500K
?}G'ﬂ /.),..'I{"]
cooler /
A 7000 Cool White uorescent
| 6300 ff-i,ZlJI]K
Dayl Ig ht? 6000 Stel. Clear Metal Halide
. _4,000K
5500 /
- 5000 I / Warm (3K) Metal Halide
f)
Cool White” e 3,200k
4000 /| hatogen
Warm White? 3500 T e
3000 4 . Standard Incandescent
2500 2,700K
warimer . High Pressure Sodium
2000 ©2,200K
1500
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There are easier ways to save energy.

Lighting- Basic Concepts & Definitions

A Color Rendering Index (CRI)

I Itis a measure of how well a light source renders color whe
compared to a reference source of the same Color Temper:

I Reference source <500&andescent, >5000&ylight
A Scale is 1100, the higher the value the better the color

L EI 1
2
1 ||II
|
!
L
1

5;

i
F.‘-.

h::il
W
\ T,

80 — 100 CRI 60 - 75 CRI | 0-20CRI
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There are easier ways to save energy.

Lighting Technologies

A Incandescent

A Fluorescent
A Magnetic ballasts
A Electronic ballasts

A High IntensiBischarge (HID)
A LED

www.1000bulbs.com
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There are easier ways to save energy.
Lighting Technologies

A Fluorescent
I Compact Fluoresc

A Types &
I Nondimmable
i Dimmable e
i Flood & Spot T -’
I Warm, Daylight, etc. - _’___f
|

1 2 Watts to 500 Watts tilf

([m(

I All shapes & sizes
A 3 to 4 times efficient as standard incandescent lighting
A Last 6 to 13 times long as standard incandescent lighting
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There are easier ways to save energy.
Compact Fluorescent Lamps (CFLSs)

GE Screw-In Compact Fluorescent

Compared to Incandescent:
_ 813X More life
e Up to 13%
1D:VDT3 15\:3\:;3 20;\:3 .281\!5{0T3 ‘421\,;0?1' more "ght
=% == = = =
3 2 E: & =
7-20X More life
_ - Up to 35%
2% T2 15WTE 15 T4 20 T3 0 T4 24 T4 ZEW T4 Dl_nf?n\:\;;%]ﬂéf‘. more Ilght
40 &0 &0 IEE :i_ﬁ = __10_0 Siay 30T0AD
2 | . - =N
Available i ) 5-8X More life
3004 [ — - - Up to 150%
26w R4 § 3 I -
T 15W5;3R33 23\'\"95Rdl:l Diman;ing Dimsnsing' Ge_::;l-'a 1 more ||ght
i — - - - —

3-13X More life
Up to 129%
more light
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There are easier ways to save energy.

Fluorescent Tubes

T12 or
12/8ths in.

T8 or
8/8ths in.
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There are easier ways to save energy.

Lighting Technologies

A Fluorescent Lamps & Ballasts Older

- 40 Watt T12 Lamps & Magnetic Ballasts
34 Watt T12 Lamps & Energy Efficient Ballasts
32 Watt T8 Lamps & Electronic Ballasts
28 Watt T8 Lamps & Electronic Ballasts
25 Watt T8 Lamps & Electronic Ballast

25 Watt T5 Lamps & Electronic Ballasts Nt
54 Watt HOTS5 Lamps & Electronic Ballasts

New High Bay Fixtures to Replace 400 Watt HP MH

co NSBI‘VB R OWER
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There are easier ways to save energy.

T-8 Fluorescent Example

A Old SystemOf fi ce | ighting consi st
FA0OCWT1@B4W lamps) and standard mag+ielie Ballasts.

I 360 fixtures @10 watts
| operates 14 hr/day, 5 days/wk (3,640 hr/yr

A New SystemReplace standard bulbs witiplasphor F40T8 28
watt lamps and 1 electro®@ianEtanstart ballast

I 360 fixtures b watts
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There are easier ways to save energy.

T-8 Fluorescent Example
(continued)

A Results:40% energy savings; 2% reduction in light level; imprc
color rendering; 50% fewer ballastiesziémp life

A Savings:Demand14.4 kW, Energy 70,k@8yr. dollar savings at
$0.10/kWh: $7,076 annual savings

A Cost: Retrofit cost @ $60/fixture for 360 fikP1r€H0

A Payback:$21,600/$7,076/yr = 3.1 years (ignoring A/C savings)
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There are easier ways to save energy.

Lighting Technologies

A High Intensity Discharge (HID) Lamps
I High Pressure Sodium

A Standard
A White

I Metal Halide
A Pulse Start
A Ceramic Metal Halide with Electronic Ballast

I Mercury Vapor
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There are easier ways to save energy.

High Pressure Sodium

Lighting
Metal Halide/Sodium

High Pressure Sodium (HPS) have a
orange/pink glow and have a poor
color rendition (low K / low CRI)
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There are easier ways to save energy.

Metal Halide

Metal Halide

Metal Halide lamps put out white
light (moderate K/ moderate CRI)
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There are easier ways to save energy.

Lightingd Fluorescent High Bay

Metal Halide/Sodium

-'!.'IL

High Bay Fluorescent

~ 1% the Wattage!!
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There are easier ways to save energy.

Lighting AnalysiSpreadsheet

Lighting Retrofit Savings

INPUTS

Rate = PLM

W = $12.920000

$/kWh = $0.009520

FCR = $0.038520

Space Type School/University

Space Name Gymnasium

IES Footcandle Recomm. 100

Hours/ Hours/" KW KWh Energy Retrofit " *Payback

Location NR Original Fixture Watts Qty " Yr New Fixture Watts Qty ©  Yr removed  Saved Savings Cost
Gymnasium R Metal Halide 400 460 30 2480 4'F s4W HOTE, 4 lamps (4000 234 30 2440 6.78 16,514 §1.810.76 57.350 41
Gymnasium R Exit Sign 2-20WY Incand 40 3 760 Exit Sign LED 5 3 8760 0.25 2,453 $159.25 3368 23
Totals 7.06 19,2677 $1,970.01 $7.718 3.9

* Must have bi-level switching and meet minimum IES lighting levels to qualify, **State credit must be approved before lighting retrofit and is limited to $100.000 or 30% of job cost whichever is smaller

In consideration for being authorized to use this material. the licensee hereby agrees to hold harmless and immune from any liability whatsoever Southern Company (including its

officers, directors, shareholders, employees, agents. counsel and assigns) for either personal injury or property damage that may be incurred while utilizing Southern Company’'s
software.

© 2007 Southern Company All Rights Reserved.

Removed >6 kW of inefficiency o#ten2 A/C

GEORGIA
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There are easier ways to save energy.

MetalHalided Outdoor Lighting

175, 250, & 400-W Metal Halide T-5 & CFL Fluorescent
outdoor wall packs - $204 / yr Options - $99 / yr
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There are easier ways to save energy.

LEDLIghtingo Freezers, Coolers, etc?

50,0001 100,000 hour life (EXI'I')

70 lumens/watt
CRI 85 $50-$75 lamp

Expensive

Long Paybacks > 5 years
Best Used for:

Exit Signs PB-2 Yr
Refrigerated Cases PB 3 Yr.

| $120/tube

18 watts/tube vs. 25 watts .
for fluorescent
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http://quasar.manufacturer.globalsources.com/si/6008825552980/pdtl/Fluorescent-light/1006183571/LED-Tube-Light.htm

There are easier ways to save energy.

LightingRetrofit Summary

A
A

A

TS

A

Re
Re
Re

0
0

D

Replacéncandescentith Compaktuorescent

Replace T12 lamps & magnetic ballasts28ithétb T8
amps & electronic ballasts

ace 32 watt T8 lamps wizB 2@ttt T8 lamps
ace B3000 K lamps with 2000 K lamps
ace 400 watt HPS or MH fixtures with high bay

fluorescent fixtures
A Replace incandescent or fluorescent exit signs with L
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There are easier ways to save energy.
Lighting Controls

A On/Off switch

A BilLevebwitching

A Electronic dimmable ballast controls
A Timers

A Occupancy Sensors

A Photo Sensors
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There are easier ways to save energy.

Lighting Controls

A Georgia Power Recommends Dual Technology Occur
Sensors (i.e. motion & infrared sensors in one device)
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