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Alexandria Area High School

KOpened Sept. 2014
£83,000s.f 3-story
facility

Al67-acre site

Alex learning spaces
AL,400 students
grades 912

AStrong community
input and support
A73 million
MReferendum effort




Alexandria Area High School
Sustalnablllty nghllghts

A EED Silver

ACentral HVAC controls
Anhite roof
ADayIighting

A andscape includes native
grasses and vegetation
Mreserves existing
wetlands and trees
AStormwaterused for
Irrigation




Alexandria Area High School
LEED Scorecard Achievements

ASustainable Sites

Awater Efficiency

Anergy & Atmosphere
AViaterials & Resources
Andoor Environmental Quality
Annovation

ARegional Priority

Antegrative Process Credits

Alexandria Area High School

4 LEED BD+C: Schools (v2009) SILVER, AWARDED STF 2015
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Alexandria Area High School

.

A Energy efficiency was an important goal

A Integrated energy modeling during
design

Geothermal

Chilled beams

Induction displacement units
Condensing boilers

Solar thermal

Peaking generators

Natural Ventilation

Glazing and shading of windows
Insulation



Geothermal Lessons Learned

A Initial direction was to use geothermal
A Increased LEED points

A Energy modeling results due to local
utility demand charge

Chilled Beam (Boiler/Chiller) No Additional $39,502 Immediate
Geothermal $900,000 $869 1,036
Geothermal Off Peak Rate $2,500,000 $160,304 16
Chilled Beam + Geothermal $900,000 $34,302 26
Chilled Beam + GeothermalOff Peak $2.500,000 $168,720 15

Rate



Alexandria High School
Mechanical

A Dedicated OA path with
heat recovery wheels

(One) 45,000 cfm AHU
serves most of the
classrooms

A High Efficiency Condensing
Boilers

A Variable
Speed
Pumping




Alexandria High School
Electrical

A LED Lighting
A Daylighting even into
interior spaces

A Automated Lighting
Controls



Advantages of Selected System

Better Indoor Air Quality i control CO2
levels

Noise reduction i very quiet
Less maintenance in the classrooms

Distribution Energy is reduced
significantly i water vs air

Smaller Primary Air Ductwork

Better thermal comfort i occupied zone
Higher Chilled Water Temperatures
Lower Hot Water Temperatures

To Po Po Po Do Do Do Do




Initial Cost Comparison

Initial cost can be slightly higher than
a standard VAV system

Significant ductwork reduction by
using a Dedicated Outside Air Path
System

Type of system used depends on
renovation/new and type of space

Life cycle costs i very little
maintenance, repair, or replacement

Simple payback in 5-10 years
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Alexandria Area High School
Energy & Atmosphere

AWARDED: 16/ 33

EAcl Optimize energy performance 12 /19
EAc2 On-site renewable energy 0/7
EAC3 Enhanced commissioning 2/2
EAc4 Enhanced refrigerant Mgmt 1/1
EAcC5 Measurement and verification 1/2

EAC6 Green power 0/2



Alexandria High School
Predicted Energyerformance

Annual Energy Use [kWh]
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Proposed

¥ Energy Recovery Parasitics
» Process Load (Gas Cooking)
® Refrigeration Equipment
B Receptacle Equipment
W Service Hot Water
® Fans Interior
Heat Rejection
B Pumps
B Exterior Lighting
Interior Lighting
® Space Cooling
® Space Heating

12,039 8,540 29%
20,147 10,428 48%
32,186 18,968 41%
121.5 71.6 41%
$283,241  $201,372 2%
$153,322  $79,360 48%
$436,563  $280,733 36%



AlexandriaArea HighSchool
Actual Energyerformance

A Modeled is 10% lower

than 2015 actual School Electricity Usage
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AlexandriaArea HighSchool
Actual Energyerformance

A Modeled is 6% lower

than 2015 actual School Natural Gas Usage
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AlexandriaArea HighSchool
Actual Energy Cost Performance

2015 Cost LEED Design

ElectricityCost* $227,169 $201,372 11%
Total Cost $303,848 $280,733 8%

*modeled costs assumed for missing March data

1 Actall _LEEMDesign

NormalizedCost



Alexandria Area High School
Construction Support

Indoor Environmental Quality Credits: &
3.1- IAQ ManagementDuring Construction

3.2- IAQ Management Before Occupancy

4- Low-Emitting Materials

MR Credits:

2- Construction Waste Management
4- Recycled Content

5- Regional Materials

7- Certified Wood




Alexandria Area High School
Indoor Environmental Quality

@ INDOOR ENVIRONMENTAL QUALITY

AWARDED: 10/ 19

EQcl Outdoor air delivery monltormg 141
EQcl0 Mold prevention 0/1
EQc2 Increased ventilation 0/1
EQc3.1 Construction lAQ Mgmt plan - during construction n i
EQc3.2 Construction |AQ Mgmt plan - before occupancy 0/1
EQc4  Low-emitting materials 4/4
EQc5 Indoor chemical and pollutant source control 3/1
EQc6.1 Controllability of systems - lighting 111
EQc6.2 Controllability of systems - thermal comfort 0/1
EQc7.1 Thermal comfort - design 1/1
EQc7.2 Thermal comfort - verification 1/1
EQc8.1 Daylight and views - daylight 0/3
EQc8.2 Daylight and views - views 0/1
EQc9 Enhanced acoustical performance 0/1




Alexandria Area High School
IAQ Management

HVAC Protection
ANo operation during
construction

AdVAC equipment
started and run only
upon substantial
completion
AConstruction Filters
installed prior to and
during start up
ANew filters installed
prior to final completion




Alexandria Area High School
IAQ Management

Source Control

A.ow VOC materials

A/OC materials stored with
ventilation/exhaust

AAir Quality monitoring
ALimit exhaust fumes w/in
enclosed building

ANo smoking



Alexandria Area High School
|AQ Management

Pathway Interruption
Marriers separate finished
from unfinished zones
AMaintenance of positive
pressure to protect from
contaminates
Aromotes
drying/moisture
elimination
A1VAC Protection |




Alexandria Area High School

Housekeeping

| KContinuous cleaning
Implemented during
construction

Acinal construction cleaning
Aavoidance of tracking
dust/fibers to other parts of
building

Arevention of exposure to
moisture/contaminants




Alexandria Area High School
o IAQ Management
cheduling

Ahased and scheduled to eliminate contamination of final building envelope/environment

Asolate and monitor moisture emission
AConduct activities with high pollutant potential during-bihurs
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Alexandria Area High School
|AQ Management

Transition to IEQ 3.2: IAQ Management Plan Before Occupancy

ACoordination among all HVAC related engineers and contractors



