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Recommended Cost-Reducing Design Strategies




Optional Cost-Reducing Design Strategies
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e Document trammg to facnlltate re-tﬁunmg

» Schedule training at intervals of.3, 6, 9 months
e Offer tune-ups —
e Provide resources for future reference
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e Track utility bim using a standard format

e |dentify anomalies
Investlgate problems & re-commission

e Establish incentives for conservation

e Standardize thermostat set points




Managing Energy Costs

Average cost of electric and gas utilities in Texas school
buildings is $1.00 to $2.00 per SF per year.

Cost in 5/SF/YR

$0.75 $1.00 $1.25 $1.50 $1.75 $2.00 $2.25

Elementary Schools

Middle Schools




Managing Energy Costs

Energy Usage Indox {EUI) {kBtu/sqgft/yr)
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Managing Energy Costs

EUI Comparison of Middle Schools from the following ISDs: =, Cy-
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Managing Energy Costs

Energy Usage Index {EUN) {kBtu/sqft/yr)
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Managing Energy Costs

RAW DATA GIVEN BY UTILITY BILLS

Fairview Middle School 2010-2011
July 2010 - Electric Gas Water
June 2011 Use Use Use

Use (kWh) 112,979 | Use (ccf) 360 | Use (gal)

July Cost (3) 14,088.00 | Cost ($) 239 | Cost ($)
Use (kWh) 160,528 | Use {ccf) 150 | Use (gal)

August | Cost (S) 17,792.00 | Cost (5) 108 | Caost (5)
Use (kWh) 151,256 | Use (ccf) 150 | Use (gal)

September | Cost (5) 16,408.00 | Cost () 114 | Cost (3]
Use (kWh) 142,840 | Use (ccf) 570 | Use (gal}

October | Cost (5) 15,715.00 | Cost (S) 388 | Cost (5)
Use (kWh) 124,214 | Use (ccf) 670 | Use (gal)

Movember | Cost(S) 14,392.00 | Cost (3) 454 | Cost ()
Use (kWh) 113,810 | Use (ccf) 780 | Use (gal)

December | Cost (S) 14,177.00 | Cost (S) 524 | Cost (5)
Use (kWh) 135,006 | Use (ecf) 1000 | Use (gal)

lanuary | Cost (S) 15,170.00 | Cost (3) 625 | Cost (S)
Use (kWh) 132,136 | Use (ccf) 1420 | Use (gal)

February | Cost (5) 14.734.00 | Cost (5) 877 | Cost (5)
Use (kWh) 141,236 | Use (ccf) 1720 | Use (gal)

March Cost (5) 15.608.00 | Cost (5) 1062 | Cost (S)
Use (kWh) 144 908 | Use (ccf) 750 | Use (gal)

April Cost (5) 16,094.00 | Cost (5) 477 | Cost (5]
Use (KWh) 145,320 | Use (ccf) 630 | Use (gal}

May Cost (5) 16,639.00 | Cost (S) 404 | Cost (5)
Use (kWh) 93,996 | Use (ccf) 670 | Use (gal)

June Cost (5) 12,794.00 | Cost (S) 428 | Cost ()
Use (kWh) 1,598,229 | Use [ccf) 8,870 | Use (gal)

Total Cost ($) 183,701 | Cost ($) 5,700 | Cost ($)




Managing Energy Costs

MONTHLY CONSUMPTION GRAPHS
Fairview Middle School — Alvin ISD — 10/11

Monthly Electric Consumption
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Managing Energy Costs

Fairview Middle School - 2010-2011
ENERGY USE INDEX (EUI)

Electricity
Electricity kWh 1,598,229 kWh x 3.412 = kBtu
kBtu/kWh 3.412
kBtu Site 5453167.36
Natural Gas
Meter Reading (CCF) BBTOD
Therms/CCF 1.025 CCF x 1.025 = Therms
Therms 9091.75
100 kBtu/Therm 100 Therms x 100 = kBtu
kBtu Site 208175
Combined kBtu 6362332.26 Combined Electricity and Natural Gas
site sqft 172843
EU| (site) 36.8 kBtu/sqft/yr
| ASHRAE 2009 Benchmark EUI for a K-12 School is 57 |
ENERY STAR RATING
Electricity kBtu Site 5453157.35
kBtu Source/kBtu Site 3.34 Multiplier Given by Energy Star
Electricity kBtu Source 18213545.5
Matural Gas kBtu Site 909175
kBtu Source/kBtu Site 1.047 Multiplier Given by Energy Star
MNatural Gas kBtu Source 951906.225
Combines kBtu Source 19165451.8
site sqft 172843
EUI [source) 110.883587

I K-12 Schools that achieve Energy Star average an EUl of 100




Managing Energy Costs

Fairview Middle School 2010-2011
Utility Cost Index (UCI)

Total Electric Use (kWh) 1,598,229 Electric $/sqft/yr 1.063
Total Cost of Electricity (3) 183,701 Gas S/sqft/yr 0.033
Total Square Footage 172843 Water S/sqft/yr 0.000
Total Gas Use (ccf) 8870 TOTAL §/sqgft/yr 1.096
Total Cost of Gas () 5700
Total Square Footage 172843
Total Water Use (gal) 0
Total Cost of Water (5) 0
Water Use Index 0.00

Breakdown of Total Cost per Square Foot per Year

3.01%

Electric 5/sqft/fyr
Gas S/sqftfyr
Water $/saft/yr

96.9%%




Managing Energy Costs

Energy Use Index Elementary

Cost/Ft*

Pine Shadows Bementary |
Wilchastar Elamantary
Shadow Oaks Elamentary
Ridgecre st Elementary
Paeadaw Wood Elementary
Holllbrook Elementary
Edgewnad Elementary
\ Westwood EBlementary
South Transition Campus ;
Buffalo Creek Elamentary
Treasure Forest Elementary
Cedar Brook Elementary
Thormwood Eleme rtarcy
Terrace Ele me niary
Mottinghmm Cleme ntaey ]
Spring Shadows Elementary
sherwoaod Elamentany
Wioodview Eleme ntary
West Transtion Camgus
valley Oaks Elementary
SpringBranch Elementary
Rurmmel Creek Elementary |
Memarial Drive Elementary .
Hunters Creek Elementary |
Frostwood ElementanyOld)

i |
Enst Transilion Camgus
e E
Bendwaad | : i : : : |

50.00 50.02 S0.04 5006 S0.0% S0.10 S0.1F S0.14 S0.16

; W Cast/Ft
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Managing Energy Costs

SBISD Elementary Schools
Electricity Usage (kWwh)

Bear Blvd. Schoal |

Bendwood

Buffalo Creek Elementary
Bunker Hill Elementary
Cedar Brook Elementary
East Transition Campus |
Edgewood Elementary|New)
Frostwood E5 (Temp)
Halllbrook ElementaryiNew) |
Housman Elementary|New) 1
Hunters Creek Elementary
Lisn Lane School

| Meadow Wood Elementary{Now) |
Memorial Drive Elementary
Mettingham Elementary

Pine Shadows Elementary (New)
Ridgecrest Elementary(New)
ARummel Creek Elementary
Shadow Caks Elementary(MNew)

Sherwood Elementary ; |
South Transition Campus
Spring Branch Elementary[New)
Spring Shadows Elementary i
Terrace Elementary
Thormwead Elementary

Tiger Trail School R = ’ " |

m 2012 Total Use

' 2013 Total Use

Treasure Forest Elementary | : e, ' '
Valley Daks Elementarny e el

West Transition Campus
‘Westwood Elementany (New) [
Wilchester Elementary{Mew) |

Wildcat Way School |
Woodview Elementary .

Q.00 20,000.00 4000000  60,000.00 8000000  100,000.00 120,000.00  14G,000.00  160,000.00
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Top 10 No-Cost Ways
To Lower Your School’s Utility Bills

1. Establish and communicate a policy

2. Benchmark your school

3. Assign responsibility for common areas
4, Establish a recognition program

9. Control classroom thermostats

6. Use huilding automation systems (BAS)
1. Turn off outside lighting

8. Establish a plug load plan

9. Keep doors and windows closed

10. Control exhaust fans

USGBCO



e Connection to business plan

* Roles and responsibilities

e Temperature set points

e Use of computers/equipment (school & personal)
e Vacation shutdown guidance

e Benchmarking

e Awareness and training

e Sustainahle Energy Efficiency committee

Savings Potential 1




1. Go to www.energystar.gov and register for a
Portfolio Manager account.

2. Add a “property” (your school).

3. Add a “space” (your school space attributes)

4. Enter at least 12 months of energy use data.

Savings Potential 1

ENERGY STAR

Portfolio Manager
Login Page



Bright Elementary School

* Hallways Common Areas Check List
” Multlpurpose rooms Space: Cafeteria

o Cafeterias Monitor:  Ms. Jones

e Auditoriums =i

¢ Gymnasiums Temperature Settings
e Locker rooms Water Fixtures

e Conference/meeting rooms =

e Stage

e Storage areas

2

Savings Potential ]




e Appreciation for a job
well done.

e Award ceremonies give
visibility to the program,

e Recognize energy saving
behaviors at staff and
faculty meetings.

e Encouraged to help and
see it as a priority.
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9. Control Classroom Thermostats

L
| l

Manual

e Set for comfort during class time

e Establish range (e.g. 72to 78 F)

e Set hack at night and weekends (by 8 to 10 F)

Programmable

e Establish range

e Periodically inspect settings
e Qver-rides

1 Degree = 1% Energy Cost

Savings Potential



6. Use Building Automation Systems (BAS)

Control System Capabilities

® Program settings

e Assess trouble prior to dispatch

e Optimize system settings™*

*Requires a technician

Savings Potential ]
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1. Turn Off Qutside Lighting vidnight to 6 Am)

Purpose of outside lighting
e Staff safety

e Crime prevention

e Extra-curricular activities

National Crime Prevention Council
330 Tested Strategies to Prevent Crime

e A dark campus seems to deter vandals
e Dark or lit does not seem to make a
difference for larcenies

Savings Potential ]



8. Establish a Plug Load Plan

Plug Load Management Plan

1. PC power settings
2. PC security patch management
3. Vending machine power control
4. Standby power
e Use of power strips
* Unplug when not in use
e Office equipment
o ENERGY STAR rated
9. Seasonal shut down
b. Refrigerators
1. Kitchen equipment
8. Water heaters

Savings Potential




8. Establish a Plug Load Plan

Plug loads can account for as much as
20% of the power load in schools.

USGBCO



9. Keep Doors and Windows Closed

Penetrations in the building envelope can increase the
cooling and heating load of mechanical equipment.

1. Positive Pressure
Most schools are designed for

positive pressure. Open windows (or / \\

improperly sealed) cause conditioned 1
air to vent to the outside. ‘ Positive Pressure J

2. Inspect 0/A Dampers =
Outside air dampers can be stuck in m m m

the open position.

Savings Potential ]



10. Control Exhaust Fans

When the building’s ventilation system is off, exhaust
fans can create a negative pressure.

Negative Pressure
Outside air can enter through
numerous cracks and holes in
the building envelope — bringing
in unwanted temperatures and
humidity levels.
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QUESTIONS ANSWERS




