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The Woodfords Congregational Church
202 Woodford Street
Portland, ME

January 10, 2009




Agenda

e 9-10:

— General overview of an energy audit (15min).

— Beyond data collection: The three most importégrhents of an audit (45min).
e 10-10:30:Facilitated Q & A
e 10:30-10:40 Break

e 10:40-12:00 How to Gather Energy Data and What Does it Mean:
— step-by-step instruction and practice in readinglay bill (30 min)

— Introduction to energy data analysis and trackimgadsheets developed by
Efficiency Maine (35 min)

— Introduction to Cool Congregations Carbon Calarlaising the gathered data
from above.

o 12:00-12:30 Walk through and mock “energy audit” of facility/rap up
and final Q & A
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The Three Most Import Elements of a Energy
Audit for a Church

e Heat and Domestic Hot Water
« Lighting
e Building Envelope
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ODbjectives

 Be comfortable with how to proceed with a basiergyg audit
for your church

« Have familiarity with basic building structuresdcaa very
general understanding of mechanical systems fargace,
water heaters, etc.)

 Have the abllity to identify and measure the appede data
(e.g., obtaining energy data from a utility bill);

 Have a basic understanding of the key tools ofriwde

“If you can measure it you can manage it”
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British Thermal Unit

 Generally speaking, a BTU is the amount of heaiired to
raise the temperature of one pound of water 1 @egre
Fahrenheit.
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Energy

* Fuel QOll 140,000 Btu’s per gallon

 Natural Gas 140,000 Btu’s per galloril00,000 Btu's per CCF or Therm)
 Propane 90,000 Btu’s per gallon (~35% < NG and Ql

» Electric 3,412 BTUs per KWH

« AC 12,000 BTUs per Ton

« HP 746 Watts (5HP motor x 74635730 Watts)

e Crude Ol 5.1M BTUs per barrel (~36 galiqrer barrel)

» Solar Panel 21,000 BTUs per panel
 Cord of wood 200 Gallons of fuel oil
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Two Basic Heating Units for Buildings

Boiler

e Distributes heat viaot
water or steam

e Delivers heat to
— Radiators
— Hot water baseboard
— Cast iron
— In floor radiant

e Oill or gas fired
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Furnace

e Distributes heat viaot air
through ductwork

« Delivers heat to spaces
— Floor registers
— Celling registers

e Qil or gas fired



Typical boiler hot water or steam
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Typical Furnace

ARROWS INDICATE WARM AIR BEING DISCHARGED FROM DUCTS,
BLANKETING ROOM WITH HEAT.

Lj l L |
2nd FLOOR RETURN )
5.} ..
RS
AIR IS HEATED il
BY FURNACE| =\ || COLD AIR PULLED OFF FLOORS
II ] o) AND RETURNED TO FURNAC ==
BLOWER
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Church 21,000 SF

1/12/2009

Boiler Fire Rate 11-18 gal/hr
18,802 gallons/ 44,000 SF = 0.42 gals/SF
Baseboard Heating
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Woodfords Steam Boiler
11-18 GPH

"SERIAL NUMBER
VN - WO27364
OIL INPUT RATING

GPH PSIG
MAXIMUM

"
UL S

—~—
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Engineering Office 8,000 square feet

Boiler Fire Rate 1.25 gal/hr
1,350 gallons/ 8,000 SF = 0.17 gals/SF
In floor Radiant Heating
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New Boller 1.25 GPH (10,000 SF Bldg)

™.

Radiant Floor Heating
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Small Manufacturing 15,000 square feet
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Boiler Fire Rate .9 —4.4 gal/hr
5,443 gallons/ 15,000 SF = 0.36 gals/SF
In floor Radiant Heating
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Propane fired boller .9-4.4 GPH
15,000 SF Bldg

Radiant Floor Heating

1/12/2009

“——— | Note Data information on inside

cover of most new gas boilers
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Church boller over 6,000 gallons per year
21,000 Square Feet

Boiler Fire Rate 7.9 gal/hr
6,000 gallons/ 21,000 SF = 0.29 gals/SF
Base board and hot air
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Church Boller and Fuel Consumption

1, - -
#
$%
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Church Boiller 1,764 gallons 5,400 SF

Boiler Fire Rate 1.3 gal/hr
1,764 gallons/ 5,400 SF = 0.32 gals/SF
Base board
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Church Boller and Fuel Consumption

2 * 341 ) **11 )1 °
.1 - -
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Does boiler efficiency matter ?

Boiler Fire Rate ? gal/hr
11,600 gallons/ 13,000 SF = 0.9 gals/SF
Yikes!!
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Controls Are Critical

e Controls have been
simplified
 Itis important to control the

boilers based on an outside
alr temperature sensor

 Replace manual reset
thermostats with digital

e Locate correctly
« KISS
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Typical business occupancy rate over a seven
day week

Occupied hours,
40, 24%

Unoccupied hours,
128, 76%
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Typical church sanctuary occupancy rate over a
seven day week

Occupied
hours, 10, 6%

Unoccupied
hours, 158,
94%
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Building Automation System
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Building Automation System
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Simple device to determine time of heating

« Data hour meter

 An ENM Counting Instrument (data logger). The
unit shown below Is an ENM T54C1 that lists for
under $50 and can be foundr@b@enmco.com
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Vibration time logger on boller burner
O
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What can this information do for you?

« This will allow you to determine the actual rate toiler is
firing as well as the consumption of fuel.

e It can also alert you to a failed thermostat & thermostat
was not set back in the evening or on the weekend.

« This will also be very helpful data for your baikechnician in
maintaining your boiler and ensuring optimal segin
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Data logger for boller

ENM T54C1 Data Loqgger for the Boiler

Boiler ||Fire Rate | Gallons Avg gals
Date Days Time Reading | Fire Rate 5.8 per
in Hours | gals/hr period per day
10/9/2008 8:00 AM 76.8 0 5.8 0.0
10/10/2008 1] 8:10 AM 78.2 1.4 5.8 8.1 8.1
10/14/2008 4 7:45 AM 84.5 58 5.8 36.5 9.1
10/15/2008 1| 8:00 AM 86 1.5 5.8 8.7 8.7
10/16/2008 1| 8:00 AM 87.4 1.4 5.8 8.1 8.1
thal Avg gals
Days Boiler Total gals burned per
Fire Rate burned
_ day
In Hours
Total 7 1076 61.5 8.8

1/12/2009

Note the temperature was very mild over this period
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Domestic Hot Water

 Review your hot water needs

e Typically churches use hot water for restrooms,
Kitchens and dishwasher.

 Determine how you make hot water.
 Determine when you make hot water
* Implement hot water controls such as timers
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Domestic Hot Water Production

Boiler hot water coil
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Typical domestic hot water systems for churches

e Electric hot water heater  Boller hot water coll

— 40 gallons average — Boller on 24/7 and/or
— No external controls — Electric for non heating
season
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Typical oll fired boiler with hot water coll

Hot water coll
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1/12/2009

From well

or
city water

Domestic hot water coil is surrounded
by boiler water typically at 140°-180° F

ﬁ

Agua
Stat

Oil fired burner

Domestic hot water coll

140° -180° F \
Water

<+ Jacket
20-30 gals
/ circulated
to base
board

radiators
for heat

Triple pass (older boilers
have single pass)

heat transfer from fire box
to boiler water
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Church boller over 6,000 gallons per year
21,000 Square Feet

Boiler Fire Rate 7.9 gal/hr
6,000 gallons/ 21,000 SF = 0.29 gals/SF
Base board and hot air

1/12/2009 38



Church boller with hot water coill
Electric hot water heater for non heating season

Small hot water demand restrooms and kitchen
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Use Electric Hot Water Heater for Non Heating Seaso

n Het Water
Gals or Yearly Annual
Watts Gals or Annual Total Cost/gal tential | Annual
# of per Kw per Hrs/ #of |Operating| gals or Oil $4.0 nnual gal
Location | Fixture type |[fixtures hour hour Day Days hours kWh's \| kWh $.15‘ avings Saved
Exising | Coiler [ Oilfired 1 2 7.9 0.5 90 45 711 | $2844
Room boiler
50 gal
Retrofit | Eoller |electrichot 1) 4500 45 2 90 180 810 $122 | $2,723 | 601
Room |water heater
with timer
Potential Annual
Annual gals
Savings Saved
Savings | $2,723 691
Estimated Carbon Dioxide (CO2) Savings Tons Per Ye ar 9.1
1/12/2009
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Additional savings by adding a timer to electric

hot water tank

Electric Water Heater add timer

Dally Annual Yearly Annual | Potential | Annual
#of |Wattsper| Total Hrs/ # of Operating | Total Cost @ | Annual kwh
Location |Fixture type |[fixtures | Fixture kwh Day Days Hours kWh $.15kWh | Savings Saved
50 Gal
- Boiler Electric
Existing 1 4500 4.5 3 150 450 2025 $304
Room Water
Heater
. Boiler .
Retrofit Room Timer 1 4500 4.5 1.5 60 90 405 $61 $243 1620
Yearly Annual |Potential Annual
Total Cost @ |Annual kWh
kWh $.15kWh |Savings Saved
Savings $243 1,620
Electric - Estimated Carbon Dioxide (CO2) Savings T  ons Per Year 1.3
1/12/2009
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40 gallon church electric hot water heater
Used for year round hot water production
Small hot water demand rest room and kitchen
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Simple effective energy conservation measure

Install a seven day electronic/mechanical timeta@dwon your domestic hot water
tank. An Intermatic Series 24 Hour Dial Model T184hown as an example
(www.intermatic.com The table below indicates the potential savihgé may be
achieved by controlling the hot water heater withmang clock.

Simple Payback = (Cost — Rebate) / Savings
$150/ $511 = .29 years

Electric Water Heater add Timer

#of | Watts | Daily Annual Yearly | Annual |[Potential | Annual
fixture per | Total | Hrs/| # of | Operating | Total Cost@ | Annual kWh
Location [Fixture type S Fixture | kWh | Day | Days| Hours kWh | $.15kWh | Savings | Saved
Existing Boiler Room ;ZCC;?::I 1 4500 | 45 | 3.5 ] 365 12775 |5748.8 $862
Retrofit [Boiler Room Adt?n:e‘:ay 1 | 4500 | 45| 2 | 260| 520 | 2340 | $351 | $511 | 3409

Yearly | Annual [Potential | Annual
Total Cost @ |Annual kWh

Savings $511 3,409

Estimated Carbon Dioxide (CO2) Savings Tons Per Yea r| 2.7
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Small boiler with colil for hot water
boiler on 24/7 demand restroom small kitchen

Boiler Fire Rate 1.3 gal/hr
1,764 gallons/ 5,400 SF = 0.32 gals/SF
Base board
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Add small electric hot water heater for non

heating season

Install Electric Hot Water Heater for Non Heating S = eason-Hat Water
Gals or | Gals Yearly £ Annual
Watts |or Kw Annual Totalf | Cost/gal otential | Annual
# of per per |Hrs/| #of | Operating |gals o Oil $4 Annual gal
Location Fixture type | fixtures | hour | hour | Day | Days hours kwh's \kWh $.15 }/ Savings | Saved
Oil fired ~—
Existing | Boiler Room boiler 1 1.3 0.65] 0.5 ] 150 75 97.5 $390
20 gal
electric hot
Retrofit | Kitchen | Waterheater 1 1 4650 | 165 1 | 100 | 100 | 165 | 25 $365 93
with seven
day timer in
kitchen
Potential Annual
Annual gals
Savings Saved
Annual Estimated Savings $365 93
Estimated Carbon Dioxide (CO2) Savings Tons Per Ye ar| 1.2
Estimated Simple Payback = (Cost — Rebate) / Savings
$400 / $365 = 1.1 years
1/12/2009
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Two 30 gallon electric hot water heaters
Demand two kitchens and restrooms
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Add simple seven day timers

Electric Water Heater add Timer
Watts | Daily Annual Yearly | Annual |Potential | Annual
# of per | Total |Hrs/| #of | Operating | Total Cost@ | Annual kwh
Location Fixture type |fixtures | Fixture | kwh | Day | Days Hours kWh | $.15kWh | Savings | Saved
30 Gal
Existing |  Kitchen Electric 1 4500 | 45 | 3 | 365 | 1005 | 4928 | $739
Water
Heater
Retrofit [  Kitchen Adgrze‘:ay 1 4500 | 45 | 1 | 260 260 1170 | $176 $564 | 3758
30 Gal
Existing | Day Care Electric 1 4500 | 45 | 3 | 365 | 1005 | 4928 | $739
Water
Heater
Retrofit | Day Care Adgrze‘:ay 1 4500 | 45 | 1 | 260 260 1170 | $176 $564 | 3758
Yearly Annual |Potential Annual
Total Cost@ |Annual kWh
kWh $.15kWh [Savings Saved
Savings | $1,127 7,515
Electric - Estimated Carbon Dioxide (CO2) Savings T  ons Per Year 5.9

Estimated Simple Payback = (Cost — Rebate) / Savings
$300/$1,127 = .3 years

1/12/2009
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Gas Fired Water Heater
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Replace gas fired hot water tank with tankless

Replace Existing Gas Fired Hot Water Tank with On D

emand Gas Tankless

Heater P
/ Annual
# of Gals | Gals Annual Yearlyf| Cost/gal otential | Annual
fixture per per | Hrs/| # of | Operating | Total \| Propane nnual kwh
Location  [Fixture type S hour | day | Day|Days| Hours gals \ $3.50 Savings | Saved
74 Gallon ~—
L Apparatus
Existing ba Gas water 1 0.9 0.9 1 | 365 365 328.5 $1,150
y heater
ADDAratUS On demand
Retrofit ppba gas hot 1 | 075 |0375| 05260 | 130 975 | $341 $309
y water heater
Potential | Annual
Annual kwh
Savings $809
Simple Payback = (Cost — Rebate) / Savings
($2000) / $809 = 2.4 years
1/12/2009 49




Vestry sink with tankless water heater

120 volt, 750 watts
6 amps

/

On Demand Electric
Dalily Annual Yearly Annual
#of |Wattsper| Total Hrs/ # of Operating | Total Cost @
Location [Fixture type |fixtures | Fixture kWh Day Days Hours kWh $.15kWh
Existing | Vestry O”elii':r‘ii”d 1 750 0.75 0.25 100 25 18.75 $3
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InSinkErator Instant Hot Water Dispensers

e |Instant Hot Water Dispenser

* generous 2/3-gallon capacity

 Easy To Adjust Temperature Control

* Provides 60 Cups/hr of Near-Boiling Water
e 115 Volts, 750 Watts, 6.25 Amps

Model SST-FLTR $230@Home Depot
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InSinkErator Point-of-Use Water Heaters
2.5 and 4 gallon models

Model W152 2.5 Gallons

e Holds 2.5 or 4 gallons.
« 120 VAC, 1500 watts, 12.5 amps.
* Replaceable heating element.

» Adjustable thermostat (110°F to
170°F).

 On/off switch.

e Dimensions —13.5"Hx 10.4" D
x 10.7" W
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Compact Electric Water Heaters
Ultra System Hot Water Dispensers

Model 1300 Watts

e 10 gallons of 110°F water
per hour.

e Unlimited cold water for
general use.

1/12/2009

Model 750 Watts

6 gallons of 110°F water
per hour.

 Unlimited cold water for
general use.
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Ariston tankless water heaters

Ariston-Point-of-Use Electric Water Heater - 2.75
Gallons - GL2.5 ~ $199.36

» Ariston-Point-of-Use Electric Water Heater - 3.85
Gallons - GL4 ~ $216.29

1/12/2009
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Typical Installation
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1/12/2009

Tankless for small restrooms
Eemax Tankless Instant Electric Water Heaters
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Hot Water Circulation not typical in Churches

e Circulation pump installed
In the DWH piping

e Continuously circulates the
hot water throughout the
facility.

 To ensure the kitchen,
restrooms and other sinks ir
the building have hot water
readily available.

—
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On Demand Tankless Water Heaters

 Demand water heaters heat water directly withlo@ituse of a storage tank

 When a hot water tap is turned on, cold waterdisathrough a pipe into
the unit and an electric element or gas fired lsedts the water

* No standby heat losses - Deliver a constant supfaiypt water
* You only consume energy when you open the faucet.

 Demand water heaters provide hot water at a fele@&gallons per minute
» Electric: provide approximately 2 gallons per minute

» Gas-fired: produce higher flow rates between 5 - 8 gallonspaute
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On Demand Tankless Hot Water Heaters

When a hot water tap is turned on, cold water trave |s through a pipe
into the unit and an electric element or gas fired coil heats the water.
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Commercial On Demand Installations
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Tank vs. Tankless
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Typical cost for electric hot water heaters

365 days

Typical annual cost of small electrical water heate  rs

Dally Annual Yearly Annual
#of |Wattsper| Total Hrs/ # of Operating | Total Cost @
Location | Fixture type | fixtures Fixture kwh Day Days Hours kWh $.15kwWh
40 gallons
o Whole with 7 day
Existing - timer for 1 4500 4.5 3 365 1095 4928 $739
Building
whole
building
Kltcof:en 20 Gallons
Existing Multiple elec water 1 1650 1.65 1 365 365 602 $90
heater
Restroom
Kitchen 4 gallon
Existing or elec water 1 1500 15 0.5 365 183 274 $41
Restroom heater
Small on
Existing Restroom | demand 1 750 0.75 05 365 183 137 $21
elec water
heater

1/12/2009
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Tankless Manufactures

Tankless Water heaters
5 3 6 1
4
" $
% & &
%I
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General Lighting

« Convert T12 to T8 - there are cash incentives.
* Your electrician should be responsible for getimgentives

e Convert Incandescent to Compact FluorescébVyV!
— 60 watt to 13 watt = 80% reduction in energy comstion

 CFL’s can be recycled at most retall stores

 What does the nomenclature mean

e T12: T =tube ; 12 = diameter in 1/8 of a inciZ2T=1 %% inch
e T8: T =tube; 8 =diameterin 1/8 of a inch;3& inch

e Occupancy Sensors — No Brainer
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Lighting

Take inventory of lights
Inventory should by type and by area (room, hallvedc.)

Assign hours per week that lights are on and deterirost

St Paul's Lighting Upgrades based on 4 days a week

Watts | Daily Annual |Annual | Annual |Potential | Annual
# of per | Total |Hrs/| # of | Operating | Total Cost@ | Annual kwh
Location  [ixture type | fixture | Fixture | kWh | Day | Days| Hours kWh | $.15kWh | Savings | Saved
Existing |Hall way AL 1x4 T12 18 144 12592 6 208 1248 3,235 $485
2L 1x4 T8
Retrofit |Hallway sensor 75% 18 58 1.0441 2 | 208 416 434 $65 $420 2,801
Existing |Class Room fiL 1x4 T12 6 144 10.864| 6 | 208 1248 1,078 $162
2L 1x4 T8
Retrofit |Class Room |sensor 75% 6 58 ]0.348] 2 | 208 416 145 $22 $140 934
Annual | Annual |Potential | Annual
Total Cost @ |Annual kWh
kWh | $.15kWh [Savings Saved
Table 2 Estimated Annual Lighting Savings 4,313 $647 $560 3,734
Estimated Annual Lighting Savings 4,313 | $647 $560 3,734
Estimated Carbon Dioxide (CO2) Savings Tons Per Yea r| 29

1/12/2009
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Woodfords Church Portland

1/12/2009
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Potential Annual Lighting Savings

Number Watt Annual Potential Annual
of Fa' tS PEM Total |Hours/ | # of Operating Total Annual Cost Annual kWh
Location Fixture Type Fixtures Ixture kw Week | Weeks Hours kWh @ $.15/kWh Savings Saved
1. Existing Sanctuary Recessed Floods 14 200 2.8 8 52 416 11 648 | $ 174.72
1. Retrofit Sanctuary Recessed Floods 14 120 1.68 8 52 416 6 98.88 | $ 104.83 69.89 | 465.92
2. Existing Sanctuary Flood Lights 12 90 1.08 8 52 416 4492 8 | $ 67.39
2. Retrofit Sanctuary Flood Lights 12 25 0.3 8 52 416 124.8 $ 1 872 48.67 324.48
3. Existing Sanctuary Cha”d‘;gi'ts‘m watt 11 600 6.6 8 52 416 27456 | $  411.84
3. Retrofit Sanctuary Cha"dl?;'ﬁtrsg watt 11 135 | 1485 | 8 52 416 617.76 | $ 92.66 310.18 | 2127.84
4. Existing Chapel Recessed Lights 12 150 1.8 10 52 520 936 $ 140.40
4. Retrofit Chapel Recessed Lights 12 40 0.48 10 52 520 249. 6 | $ 37.44 102.96 686.4
5. Existing Chapel 1L 2x8 T12 11 50 0.55 10 52 520 286 $ 42.90
1L 2x8 T8
5. Retrofit Chapel Occupancy Sensors 11 35 0.385 7 52 364 140.14 | $ 21.02 21.88 145.86
reduce 25%
6. Existing Library 2L 2x4 T12 10 90 0.9 16 52 832 748.8 $ 112. 32
2L 2x4 T8
6. Retrofit Library Occupancy Sensors 10 60 0.6 8 52 416 2496 | $ 37.44 74.88 499.2
reduce 50%
7. Existing Lounge 2L 2x4 T12 2 90 0.18 40 52 2080 374.4 $ 56.1 6
2L 2x4 T8
7. Retrofit Lounge Occupancy Sensors 2 60 0.12 20 52 1040 1248 | $ 18.72 37.44 249.6
reduce 50%
Potential Annual
Annual kwWh
Savings Saved
Savings $675 4,499
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Additional Lighting Savings

Number Watts per Annual Potential Annual
of Fixturpe Total |Hours/ | #of | Operating Total Annual Cost Annual kwWh
Location Fixture Type Fixtures kw Week | Weeks Hours kwWh @ $.15/kwWh Savings Saved

Secretary Office,
1. Existing Resource area, 2L 2x4 T8 Pendant 50 60 3 40 52 2080 6240 $ 936.00
Pastor Offices

Secretary Office, | 2L 2x4 T8 Pendant

1. Retrofit Resource area, | Occupancy Sensors 50 60 3 30 52 1560 4680 | $ 702.00 | $ 234.00 1560
Pastor Offices reduce 25%
Third Floor
2. Existing Based on new 2L 2x4 T12 28 90 2.52 40 52 2080 52416 | $ 786.24
hours in Jan
Third Floor 2L 2x4 T8
2. Retrofit Based on new | Occupancy Sensors 28 60 1.68 30 52 1560 26208 | $ 393.12 | $ 393.12 2620.8
hours in Jan reduce 25%

Fluorescent and

2. Existing Exit Lights 25 10 0.25 168 52 8736 2184 | $ 327.60
Incandescent
2. Retrofit Exit Lights LED 25 0.5 D.0125 (168 52 8736 109.2 $ 1 638|% 311.22 2074.8
Potential Annual
Annual kwh
Savings Saved

Savings $938 6,256

1/12/2009 70



Norway 29 Congregational Church

Annual | Annual |Potential | Annual

Total Cost @ |Annual kwh

kwh [ $.15kwh [Savings Saved

Combined Table 1 and 2 for Total Estimated Annual L ighting Cost + Savings | 7,206 | $1,116 $560 3,736
Estimated Carbon Dioxide (CO2) Savings Tons Per Yea r| 29

1/12/2009
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Christ Church Gardiner
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Christ Church Gardiner Lighting Savings

Christ Church
Watts | Daily Annual |Annual | Annual |Potential | Annual
# of per | Total | Hrs/| # of | Operating | Total Cost @ | Annual kWh
Location  [Fixture type | fixture [ Fixture | kWh | Day | Days| Hours kWh | $.15kWh | Savings | Saved
Existing {uild nt 10 100 1 8 52 416 416 $62
Retrofit [Build CFL 10 13 0.13]| 8 52 416 54 $8 $54 362
Existing Kitchen 2L 2x4 T12 8 75 06 | 6 | 104 624 374 $56
Retrofit Kitchen 4L 2x4 T8 8 58 |0.464| 6 | 104 624 290 $43 $13 85
mncanaesce
Existing Hall/Lobby nt 10 60 0.6 4 | 156 624 374 $56
Retrofit Hall/Lobby QFL 10 13 0.13] 4 | 156 624 81 $12 $44 293
Welcome
Existing [Room 2L 2x4 T12 16 75 12 | 7 | 208 1456 1,747 $262
Welcome
Retrofit |[Room 2L 2x4 T8 16 58 10.928| 7 | 208 1456 1,351 $203 $59 396
Sunday
Existing |School 2L 2x4 T12 12 75 09 | 8 52 416 374 $56
Sunday
Retrofit [School PL 2x4 T8 12 58 |0.696| 8 52 416 290 $43 $13 85
Existing |Kids' Room |2L 2x4 T12 6 75 045 | 8 52 416 187 $28
Retrofit [Kids' Room PL 2x4 T8 6 58 |0.348| 8 52 416 145 $22 $6 42
Incandesce
Existing [Restrooms |nt 4 120 | 0.48| 8 | 104 832 399 $60
CFL
Retrofit |Restrooms |sensor 95% 4 13 |0.052] 8 | 104 832 43 $6 $53 356
Annual | Annual |Potential | Annual
Total Cost @ |[Annual kWh
kWh | $.15kWh |Savings Saved
3,873 $581 $243 1,619
Estimated Carbon Dioxide (CO2) Savings Tons Per Yea r 1.3
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United Methodist Church
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United Methodist Church
Watts | Daily Annual |Annual | Annual |Potential | Annual
# of per | Total | Hrs/| # of | Operating | Total Cost @ | Annual kWh
Location [Fixture type | fixture | Fixture | kWh | Day | Days| Hours kwh | $.15kWh | Savings | Saved
Existing Kitchen AL 2x4 T12 8 75 0.6 4 156 624 374 $56
Retrofit Kitchen 4 2x4 T8 8 58 |[0.464| 4 | 156 624 290 $43 $13 85
Existing Bnow room 2L 2x4 T12 18 75 1.35] 4 | 156 624 842 $126
Retrofit Bnow room 2 2x4 T8 18 58 |[1.044] 4 | 156 624 651 $98 $29 191
BIroOKS
Existing |[Room Incandescent] 4 200 0.8 4 | 156 624 499 $75
Retrofit |Room CFL 4 13 |0.052|] 4 | 156 624 32 $5 $70 467
Existing Banctuary Incandescent 200 0.8 4 | 156 624 499 $75
Retrofit Panctuary  GFL 4 13 ]0.052] 4 | 156 624 32 $5 $70 467
Existing |Chandelier |Incandescent| 6 60 0.36 ] 4 | 156 624 225 $34
Retrofit |Chandelier [CFL 6 9 0.054] 4 | 156 624 34 $5 $29 191
Existing [Spots (altar) |Incandescent 3 60 018 4 | 156 624 112 $17
Retrofit |Spots (altar) CFL 3 13 ]0.039|] 4 | 156 624 24 $4 $13 88
Sunday
Existing [school Incandescent| 2 60 0.12| 4 | 156 624 75 $11
Sunday
Retrofit [school CFL 2 13 ]0.026|] 4 | 156 624 16 $2 $9 59
Annual | Annual [Potential | Annual
Total Cost @ |Annual kWh
kwh | $.15kWh |Savings Saved
2,627 $394 $232 1,547
Estimated Carbon Dioxide (CO2) Savings Tons Per Yea r 1.2
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Two Types of Occupancy Sensors

e Passive Infrared (PIR)
which responds to changes
In infrared background by
movements in the area

o Ultrasonic (US) units which
generate high frequency

sound waves to monitor
changes in the signal returr
to detect occupancy.

—

1/12/2009
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LHS Hallway lights with occupancy sensors

O
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Occupancy Sensor Work
LHS

_ighting Savings

Lewiston High School

#of Watts | Daily hrs/ | # of Annual | Yearly | Annual Potential Annual
Location Fixture type fixtures per | Total Dav | Davs Operating | Total Cost @ Annual kwh
Fixture | kWh Y|Py Hours kWh | $.15kWh | Savings Saved
Existin Hallways 2L 2x4 T8 200 58 11.6 |14 |220 3080 35,728 | $5,359

Existing

r Boiler Room 2L 2x4 T8 13 58 D.754 (14 |365 5110 3,853 $578
Existina
| Boiler Room | OScuPaNCeY |44 58 |0.754| 5 | 365| 1825 | 1,376 | $206 $372 2,477
Retrofit sensor
o School Exit Lights 20 13 |026|24|365| 8760 | 2278 | $342
Existing Fluorescent
Exit Lights
Retrofit School LED 20 1 0.02 | 24 | 365 8760 175 $26 $315 2,102
Yearly | Annual Potential Annual
Total Cost @ Annual kWh
kWh | $.15kWh | Savings Saved
50,791| $7,619 $3,366 22,443
1/12/2009
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http://www.efficiencymaine.com/pdfs/Prescriptivesba
Incentives.pdf

< >

>
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General Lighting Requirements

GENERAL OFFICE

ENVIRONMENT UNIT (LUX)
general office 1500-2000
lobby, store, typing 750-1500
meeting room, switchboard
room, printer room,
entertainment, restaurant 300-750
security room, hall, restrooms 150-300
warehouse 75-150
exterior stairways 30-75

FACTORY

ENVIRONMENT UNIT (LUX)
precision working, design 1500-3000
research & development 750-1500
packing, measurement, hall,
restroom 150-300
dye, hall, restroom 75-150
warehouse 30-75

1/12/2009

HOSPITAL
ENVIRONMENT UNIT (LUX)
optical exam room 5000-10000
operating room 750-1500
clinic, nursing, drug supply 300-750
waiting room 150-300
X-ray 75-150
elevator 30-75
SCHOOL
ENVIRONMENT UNIT (LUX)
computer room 300-1500
classroom, laboratory, office,
library, meeting room, gym 200-750
hall, stairs, restrooms 150-300
warehouse, garage 30-75
80




Building Envelope
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Doors and Windows

82



Plasticfilm on inside of single pane window works!

No plastic film on this window FuketlluEulstio ey

Outside window temp 31°B Outside window temp 258

31.8F

1/12/2009
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Temperature measurements onitrede
of insulated door and wood doors
Temperature outside was ~ 30°F

\

R 12 insulated doar
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R 2 wood doorl
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Department of Energy Insulation Values

Cost-effective Insulation R-values for Existing Bui Idings [a;1]
Ducts in
unheated/uncooled
Insulate to these levels in the... spaces
Basement or
Heating Wood-frame crawl space Basement or

Climate system Ceiling wall Floor walls Attic crawl space
Cold, with Gas/oll R-38 to R-49 |R-11to R-22 |R-25 R-11 to R-19 |R-6 to R-11 |R-2 to R-11
mainly Heat pump
heating or electric | R-49 R-11 to R-28 [R-25 R-13to R-19 |R-6 to R-11 | R-2to R-11
reguirements |resistance

(a) Adapted from the U.S. Department of Energy 1997 Insulation Fact Sheet available at (800)-DOE-EREC and
Modera et al., Impact of Residential Duct Insulation on HVAC Energy Use and Life Cycle Cost to Consumers,
ASHRAE Transactions 96-13-4.

Building Insulation
R Value (avg)

Type Per inch
Fiber Glass batts 3.0
Rock Wool 3.0
Cellulose 3.0
Pertlite (loose fill) 2.5
Vermiculite (loose fill) 2.5
Polystyrene rigid board 4.0
Polyurethane (rigid boards) 6.0
Polyisocyanurae (rigid boards) 6.0
Urethane Foam (sprayed) 8.0
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Sill Plates Major Air Infiltration
Where the foundation meets the building
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Sanctuary R 17

Insulation
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Church Hall R20
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Insulation

Sanctuary R38
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Lighting and Insulation
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Attic access - heat escapes causes ice dams
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lce Dams
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Infrared Building Survey

 Infrared camera technology
makes it possible to conduct an
iInternal or externally survey of a

building.

« This is invaluable in building
investigations of all sorts in order

to evaluate

— Insulation effectiveness
— quality of workmanship
— thermal bridging

— identifying the presence of cold
spots which can give rise to
condensation problems.

» A thermal survey offers an
efficient & cost-effective
approach to energy auditing

1/12/2009
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Building Envelop

T
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Tools of the Trade
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Energy Conservation Tools

Digital cameras — critical to an audit for docunagiun

Infrared Thermometers $29-$1200 — Pocket unit shdwing class can be
found at Sears < $50

ENM Counting Instruments — Unit shown during cles$54C1 for under
$50 can be found atfo@enmco.com

Light Meters $29 — 500 — Unit shown during clas86-$an be found at
WWW.Mmetersuperstore.com

Sensor Switch to determine T8 or T12 Lighting # shown during class
can be found awww.sensorswitch.corfor under $40.

Thermography cameras $2000 - $35,000. Infovaty.flir.com and
www.fluke.com

Flue Gas Analyzers $400- 2000 can be found at
www.reliabilitydirectstore.com
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How to Gather Energy Information



Energy Management

o First step in energy management is to gather your
energy usage data, assemble it and analyze
— the more the better

* Review energy consumption on monthly basis
— every month

 Make all users aware of energy consumption antd cos
on a regular basis
— post it monthly

If you can measure it you can mange it
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Determine Energy Use

If you can measure it you can manage it

o Gather all heating bills and tabulate and reviendtt least one
year

 Determine your heating consumption rate — (reasiahifront
plate on heating unit typically in gallons per hour

e Determine how much power you electric hot watesusead
on data plate on heater typically 1500-4500 watts)

 Determine time the unit operates per day
e Multiply operating time by consumption rate
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Electrical Charges

 Most Church’s are &8mall General Servicd SGS)

 Church’s are charged by amount of Kilo Watts Ho(l&&V/H’s) consumed
per month

* Average charge in Maine .15 per KWH

 Amps x Volts = Watts
o Watts / 1000 = Kilo Watts (KW)
« KW x hours used = KWH’s

« Example: 100 watt light bulb on for 100 hours howch does it cost?

e Convert to Kilo Watts: 100Watt / 1000 = 0.1 KW
0.1 KW x 100 hours = 10 KWH’'s x $.15 = $1.50
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Example

* Primary hot water for typical church
e 40 gallon hot water heater uses 4500 watts

* Hot water heaters typically run between 3 and &rfia day
depending on use.

 How much will it cost for one year at $.15 kWh
e KW X hours used = KWH’s

e (4500/1000) x 4 hrs/day x 365 day$570 kWh’s
e $.15x6,570 kWh's= $985
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St Paul’s Electrical Consumption
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What is the Demand Charge®?

 The demand meter constantly measures energy
consumption.

 The demand charge Is based on the highest ambunt o
energy used in any given 15 minute period durirg th
typical 30 day billing cycle.

 High demand equipment energized simultaneously
will result in higher demand charges

e Strategy: stager high demand energy devices

e Be cognizant of energy consumption of new elealric
devices
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St Paul’s Energy Consumption

kWh
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Fuel Energy Consumption
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Methodist Church Energy Usage
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Electrical Consumption
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Oil Consumption for 2008
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Lighting Table
Watts | Daily | Hrs/ | # of Annual |Annual | Annual |Potential | Annual
# of per | Total | wee | Week | Operating | Total Cost @ | Annual kwh
Location  [Fixture type | fixture | Fixture | KW | k s Hours kwh | $.15kWh | Savings | Saved
Existing Hall |l 2x4 T12 35 145 |5.075] 24 | 52 1248 6,334 $950
Retrofit Hall BL. 2x4 T8 35 87 3.045] 24 | 52 1248 3,800 $570 $380 2,533
Existing Kitchen 4L 2x4 T12 5 145 ]0.725] 60 | 52 3120 2,262 $339
Retrofit Kitchen L 2x4 T8 5 58 0.29| 60 | 52 3120 905 $136 $204 1,357
Existing Food pantry 4L 2x4 T12 12 145 174 ] 15 | 52 780 1,357 $204
Retrofit Food pantry 2| 2x4 T8 12 58 |0.696] 15 | 52 780 543 $81 $122 814
Sanctuary 5-100 Watt
Existing |pendants Light Bulbs 12 500 6 10 52 520 3,120 $468
Sanctuary Dimmable
Retrofit |pendants CFL 13 12 65 0.78 | 10 | 52 520 406 $61 $407 2,714
Sanctuary
Existing |pendants Metal Halide 13 300 3.9 |10 52 520 2,028 $304
Sanctuary
Retrofit |pendants CFL 13 75 10.975] 10 | 52 520 507 $76 $228 1,521
Existing |Hall stairs 4L 2x4 T12 4 145 |058 | 12 | 52 624 362 $54
2L 2x4 T8
Retrofit |Hall stairs sensor 75% 4 58 [0.232| 3 52 156 36 $5 $49 326
Existing |Parking lot metal halide 5 75 0.375 | 4 365 1460 548 $82
Retrofit |Parking lot CFL 5 25 ]10.125] 4 | 365 1460 183 $27 $55 365
Existing |Exterior cross |incandescent 2 75 0.15] 4 365 1460 219 $33
Retrofit |Exterior cross ¢FL 2 25 0.05| 4 | 365 1460 73 $11 $22 146
Annual | Annual |Potential | Annual
Total Cost @ |Annual kwh
kwh [ $.15kwh [Savings Saved
Estimated Annual Lighting Savings 16,229 | $2,434 | $1,467 | 9,777
Estimated Carbon Dioxide (CO2) Savings Tons Per Yea r| 7.7
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Electric hot water table

Electric Water Heater add Timer

Electric - Estimated Carbon Dioxide (CO2) Savings T

Watts | Daily Annual Yearly | Annual |Potential | Annual

# of per | Total |Hrs/| #of | Operating | Total Cost @ | Annual kwh

Location Fixture type |fixtures | Fixture | kwh | Day | Days Hours kWh | $.15kWh | Savings | Saved
30 Gal

Existing | Kitchen Electric 1 4500 | 45 | 3 | 365 | 1005 | 4928 | $739

Water
Heater

Retrofit |  Kitchen Adgrze?ay 1 4500 | 45 | 1 | 260 260 1170 | $176 $564 | 3758

Yearly Annual |Potential Annual

Total Cost @ [Annual kWh

kWh $.15kWh |Savings Saved

Savings $564 3,758

ons Per Year 2.9

1/12/2009
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New Technology
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Airius Thermal Equalizers

* Installation of the units will help to
stabilize the temperature in the room
during the winter and summer months

« This is achieved by stabilizing the
temperature in the entire air column and
reducing the heat/cool on/off cycle that is
typical in high bay spaces.

 Thermostats are typically installed at five
feet above the floor. Rooms with high
ceilings heat the entire air column to
satisfy the thermostat setting.

 Peak ceiling temperature are 5 to 10
degrees warmer than the floor.

 Thermal equalization enhances comfort
and reduces energy consumptidhis
technology can be viewed at:
http://www.mainegreenbuilding.org/Instan
ce-20.html
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High Bay applications for gyms, movie theaters,

1/12/2009

multiple story stair wells, etc.

10

Airius Thermal Equalizers

Watts @ Ceiling

Model | Height |Diameter| Weight | 60 Hz Volts | Coverage* | Height*
Up to 12

10 22 in. 13in. 12 Ibs. 15 120/230 1200 sq. ft. feet
Up to 18

15 22 in. 13in. 12 Ibs. 17 120/230 1200 sq. ft. feet
120/230/. Up to 30

25 22 in. 13in. 12 Ibs 35 77 1200 sq. ft feet
120/230/. Up to 40

35 22 in. 13in. 12 Ibs. 76 77 1200 sq. ft. feet

116



20 foot cellings
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Current Fuel Cost

Fuel Cost as of 8/5/08 Fuel Cost as of 11/30/08
Fuel Type $/unit units Fuel Type $/unit units
No.2 Fuel Oil $4.50]gal No.2 Fuel Qil $2.50]gal
Fire wood (Oak) $300.00]|cord Fire wood (Oak) $250.00]|cord
Coal (Bituminous) $325.00(ton Coal (Bituminous) $325.00]|ton
Wood Pellets $265.00[ton Wood Pellets $285.00(ton
Ccf Natural Gas $2.27|Ccf Natural Gas $2.00{gal
Propane $3.50|gal Propane $2.75|gal
Kerosene $4.90|gal Kerosene $3.00|gal
Electricity 0.15lkwh Electricity 0.15]kWh
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COZ2

CO2 Emissions from Different Energy Sources
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Success for Energy Savings

Conduct a focused energy audit
“If you can measure it you can manage Iit”

Document energy consumption for:
— HVAC equipment

— Kitchen equipment

— Lights and electronic equipment

Identify cash incentives

Evaluate energy conservation measures and pz@iased on
payback between 5-7 years

Combine energy conservation measures to redudsmsphly

Earmark/fence current energy budget to financerpized
energy conservation measures for the length ofgekyb
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Words of wisdom found in the attic of a old chulzhlt in the 1840’s.
Recent renovations to the structure in 2002
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Thank You

Any guestions, please do not hesitate to call me

AJ Ballard at 207-522-7927
Efficiency Maine Energy Consultant
ajballard@suscom-maine.net

or
Shirley Bartlett
Program Manager Efficiency Maine
207-287-3318
shirley.bartlett@maine.gov




