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Learning Objectives

ALearn the importance of why commissioning in high performance buildings.
AUnderstand why schools are at the forefront of net zero energy certifications

AUnderstand common building enclosure and MEP system approaches to achieving
performance in a building.

ALearn how to leverage smart building technology to allow for remote verification in
mission critical facilities where occupancy/access Is a concern.

ALearn the importance of user education when working in facilities with high
performance goals.
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Why are schools

seeking high
performance targets?*
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Academy for Global Citizenship
Size:72,000 SF
Opened:September 2023
Location:Chicago, IL
Owner: Cultivate Collective

Architect: Farr Associates
MEP EngineedbHMS
GC Power Construction
: : Baumann ConsultinglEPCXBECXEnergy
Living Building Challenge & PHIUS Commegdahieved Model Peer Review, Performance Verificatic
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Brock Environmental Center
Size 10,500 SF
Opened November 2014
Location Virginia Beach, VA
Owner. Chesapeake Bay Foundation
~ Architect SmithGroup
-~ MEP EngineeilSmithGroup
- GC:Hourigan Construction
Baumann Consultingenergy Modeling
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- Agricultural Complex ; e i . o & W%////
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Size:30,000 SF & SR, -
Opened January 2024 i, [ —
Location:Normal, IL
§ Owner:Heartland Community College
§ Architect: LegatArchitects
& MEP EngineedbHMS
| GC River City Construction
, Project Role MEPCXBECXEnergy Modelings=—<

IFLI Zero Energy Certificatiqrin Progress
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Henry Ford College

Size 75 Acre Campus

Location:Dearborn, Ml

Owner:Henry Ford College

Baumann Consultingntegrated Energy Master
Planning, Commissioning, Energy Model Peer
Review, Performance Verification

Integrated Energy Master Plann Progress
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Raymond Elementary School

Size 96,000 SF

Opened:August 2023

Location:Washington, DC

Owner:DC Public Schools

Architect: STUDIOS Architecture

MEP EngineerGlobal Engineering Solutions =
GC:MCN Construction -
Baumann ConsultingSustainability Consulting, [I
Energy Model Peer Revrew Performance Verifica
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A Word on Loading Order
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OPTIMIZED SYSTEMS

SHARED RESOURCES
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Opague Envelope
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Insulation Thickness Decision

. . $22.,204
Insulation Cost Premium
Energy Savings 27,000 kbtu/yr
. e PV panel
. e e wan | | # Of PV Panels Saved 35 PV panels
%] L A, 11.2kW
éai' 3 XPS NSLATKN (R-15)
3/ ARPAE
CYPRESS WALL ASSEMBLY TN Cn e o).
SCALE: 1 1/2'=1'¢" { RECLAMED CYPRESS WO SONG
. $44,800
Reduced PV Cost Savings
Y| .  RECLANED WO FLOOR

Brock Environmental Center Energy Model Results
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Glazed Envelope
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Glazing Decisions

Triple Glazing (10.20)
energy savings relative to

double glazing (k0.30) 19,000 kbtuyr
: : _ $26,235
Triple Glazing Cost Premiur
25 PV panels
Equivalent PV Required
8.0 kW
$32,000

Equivalent PV Cost

Brock Environmental Center Energy Model Results
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Building Enclosure Verification

Building enclosure testing @ Academy for Global Citizenship
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Building Enclosure Verification
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Common Building Enclosure Tests

Adhesiorlests

A\STMCL1521 StandardPracticefor Evaluatingddhesionof InstalledWeatherproofingSealantloints

A\STNMD 4541 StandardTestMethod for PullOff Strengthof CoatingdJsingPortableAdhesionTesters
OpeningAirtightnesgests

A\STM E 783 Field Measurement of Air Leakage Through Installed Exterior Windows and Doors ASTM E

1186StandardPracticedor Air Leakagesite Detectionin BuildingEnvelopesnd Air BarrierSystems
Watertightnesslests

AMAMA5011 StandardTest Method for Water Penetrationof Windows, Curtain Walls and Doors using Dynamic

Pressure

AA\AMAS501.2 FieldCheclof Metal Storefronts,Curtainwallsand SlopedGlazingSystemdor Water Leakage

AASTME 1105 Field Determinationof Water Penetrationof Installed Exterior Windows, Curtainwallsand Doorsby

Uniform StaticAir PressureDifference

A\STMD7877 StandardGuidefor ElectronidMlethodsfor Detectingand LocatingLeaksn WaterproofMembranes
Whole Building AirtightnessTests

A\STME 779 StandardTestMethod for DeterminingAir LeakageRateby FanPressurization

A\STME 3158StandardTestMethod for Measuringthe Air LeakageRateof a Largeor Multizone Building
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Ground Source Heat Pumps
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HVACc Space Conditioning

GroundSource VRED
BrockCenter (Top)

Terminal GSHP @
Raymond Elementary
(Bottom)

—

Radiant Slab & Geothermal
Heat Recovery Chiller @
Academy for Global Citizenship
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Smart Building Controls

DAYLIGHT CONTROLLED
“MQIORIZED SHAQES

OCCUPANCY CONTROLLED
-~ RECEPTACLES

VENTILATIOM
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Daylightcontrolled blinds stuck Occupancycontrolled receptacle stays Daylightcontrolled lights:
halfway, unresponsive to flashlight on despite 30 min lack of motion one on, one off while daylit
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Control Strategies Demand Controlled Ventilation

Outside Air

»

-
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Light Sense Technologies DEMAND CONTROLLED
Fresh-air intake tuned to occupancy VENTILATION
Lbl.gov
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Control Strategies Demand Controlled Ventilation

IAQ sensors at Academy for Global Citizenship
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