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System Modeling w/ System Modeling w/ 
eQUESTeQUEST to to 
Implement Energy Implement Energy 
Efficiency ProjectsEfficiency Projects



Introduction Introduction 

Why Model?Why Model?
Quantify energy savings Quantify energy savings 

Utility IncentivesUtility Incentives
LEED CreditsLEED Credits
Measure Interaction Measure Interaction 

Code complianceCode compliance
ASHRAE Energy Cost Budget MethodASHRAE Energy Cost Budget Method
NY State EO 111NY State EO 111

Whole Building DesignWhole Building Design
RightRight--sizingsizing
System optimizationSystem optimization

Predict Operating CostsPredict Operating Costs



TopicsTopics

Energy Modeling Energy Modeling 
eQUESTeQUEST Energy Analysis ToolEnergy Analysis Tool
Case StudiesCase Studies



Energy Modeling Energy Modeling –– Getting StartedGetting Started

Define ScopeDefine Scope
Set priorities Set priorities 

Gather DataGather Data
Architectural PlansArchitectural Plans

Building geometryBuilding geometry
Walls/ windowsWalls/ windows

Mechanical PlansMechanical Plans
SystemsSystems
Equipment schedules and spec Equipment schedules and spec ‘‘ss

Electrical PlansElectrical Plans
Lighting fixture layout and schedulesLighting fixture layout and schedules



Energy Modeling (contEnergy Modeling (cont’’d)d)

Internal load data and schedulesInternal load data and schedules
Lights Lights 
EquipmentEquipment
PeoplePeople

ZoningZoning
Thermal zonesThermal zones



Create Baseline ModelCreate Baseline Model

Building shell / spacesBuilding shell / spaces
SchedulesSchedules
Mechanical systems/ equipmentMechanical systems/ equipment



Review ResultsReview Results

Electric Energy UseComponents 
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Calibrate ModelCalibrate Model

Calibration - Comparison of Actual and Model kW
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Model AlternativesModel Alternatives
Compare results Compare results 

$0.3711$0.1090$0.5509$0.1192$0.1435$0.0837

$4,248$4,972$1,462$16,896$5,926$6,988

11,44645,6352,654141,69541,28483,492Savings

$218,237$217,513$221,023$205,589$216,559$215,497$222,485

2,003,5341,969,3452,012,3261,873,2851,973,6961,931,4882,014,980KWH tot

2,003,5341,969,3452,012,3261,873,2861,973,6961,931,4892,014,979Total

757,393711,763757,393756,814757,259756,326757,393Fans

113,221103,643103,012103,279103,556103,483103,365Pumps & Aux.

705000000Heat Rejection

40,73962,46360,44560,51062,56461,54162,745Cooling

115,472115,472115,472115,472115,472115,472115,472Equipment

976,004976,004976,004837,211934,845894,667976,004Lights

High Efficiency 
ChillerPIU Motors

Demand 
Ventilation

High Effciency
LightingDay Lighting

Lighting 
ControlsBaseElectricity



eQUESTeQUEST
DOE2.2 Based w/ GUIDOE2.2 Based w/ GUI

8760 hr/yr8760 hr/yr
TMY2 weather dataTMY2 weather data

Includes WizardIncludes Wizard
Walks you through model creation Walks you through model creation 
Energy Efficiency Measures WizardEnergy Efficiency Measures Wizard

Limited HVAC measuresLimited HVAC measures

Parametric Analysis in Detail ModeParametric Analysis in Detail Mode
Graphic OutputGraphic Output



eQUESTeQUEST (cont(cont’’d)d)



eQUESTeQUEST (cont(cont’’d)d)



eQUESTeQUEST (cont(cont’’d)d)



BuiltBuilt--in Controls in Controls ECMECM’’ss

Optimal StartOptimal Start
Night Setback/ SetNight Setback/ Set--upup
Supply Air ResetSupply Air Reset

Outdoor temperatureOutdoor temperature
ScheduledScheduled
Zone of maximum demandZone of maximum demand

Loop Temperature ControlLoop Temperature Control
ScheduledScheduled
ResetReset
LoadLoad



BuiltBuilt--in Controls in Controls ECMECM’’ss

VFDVFD’’ss
Supply/ return airSupply/ return air
Chilled/ hot/ condenser water loopsChilled/ hot/ condenser water loops

Static Pressure ResetStatic Pressure Reset
Airside EconomizersAirside Economizers

Dry Bulb (single and dual)Dry Bulb (single and dual)
Enthalpy (single and dual)Enthalpy (single and dual)



Other Controls Other Controls ECMECM’’ss

Demand VentilationDemand Ventilation
VAV Fume Hood ExhaustVAV Fume Hood Exhaust
Occupancy Based ControlsOccupancy Based Controls



WhitmanWhitman--Hanson High SchoolHanson High School
Whitman, MassachusettsWhitman, Massachusetts

•234,500 SF
•Annual total energy savings = 39%.
•Total annual energy cost savings = $ 100,160
•Estimated utility incentives = $ 440,671

Measures analyzed include:
•High Efficiency Lighting 
•Daylight Sensor Lighting Controls for Classrooms and Cafeteria
•Window Upgrade
•VAV System with Optimized Controls
•Hot and Chilled Water Pump VFDs
•Kitchen Hood Controls
•Optimized Chiller Plant
•Demand Ventilation
•High Efficiency Boilers 
•Renewables:  Photovoltaic, Wind Turbine
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Four BioTechFour BioTech
Worcester, MassachusettsWorcester, Massachusetts

•90,000 SF
•Annual energy savings = 30.2%
•Total annual energy cost savings = $ 170,557
•Estimated utility incentives = $ 790,137

Measures analyzed include:
•Water Cooled Chiller
•Fume Hood Retrofit
•Water Side Economizer
•Occupancy Sensor Lighting Controls
•Direct Digital Controls for VAVs
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Plymouth Court HousePlymouth Court House
Plymouth, MassachusettsPlymouth, Massachusetts

•140,000 SF
•Annual electric energy savings = 23.5%.
•Annual electric energy cost savings = $ 42,697

Measures analyzed include:
•Daylight Sensor Lighting Controls
•High Efficiency Lighting 
•High Efficiency VSD Chiller
•Premium Efficiency Motors
•VAV System Static Pressure Reset
•High Efficiency Condensing Boilers
•Demand Ventilation 
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Worcester Art MuseumWorcester Art Museum
Worcester, MassachusettsWorcester, Massachusetts

•120,000 SF
•Annual electric energy savings = 25%.
•Annual electric energy cost savings = $ 44,986

Measures analyzed include:
•Daylight Sensor Lighting Controls
•High Efficiency Lighting 
•VAV conversion
•High Efficiency Chiller
•VFDs for Hot Water, Chilled Water, and Condenser Water Pumps.   



Worcester Art MuseumWorcester Art Museum
Worcester, MassachusettsWorcester, Massachusetts

•120,000 SF
•Annual electric energy savings = 25%.
•Annual electric energy cost savings = $ 44,986

Measures analyzed include:
•Daylight Sensor Lighting Controls
•High Efficiency Lighting 
•VAV conversion
•High Efficiency Chiller
•VFDs for Hot Water, Chilled Water, and Condenser Water 
Pumps.   



Buffalo Science Center  Buffalo Science Center  
Buffalo, New YorkBuffalo, New York

•525,000 SF
•Annual energy savings = 30.3%
•Qualifies for 4 LEED points for Optimized Energy Performance

Measures analyzed include:
•High Efficiency Lighting 
•Energy Recovery 
•VFD for HVAC
•Occupancy Sensor Lighting Controls
•Premium Efficiency Motors
•Hot Water Pump VFD
•Daylight Sensor Lighting Controls
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Ashland High SchoolAshland High School
Ashland, MassachusettsAshland, Massachusetts

•202,465 SF
•Annual total energy savings = 27%
•Total annual energy cost savings = $ 76,997
•Estimated utility incentives = $ 431,436

Measures analyzed include:
•Occupancy Sensor Lighting Controls
•Daylight Sensor Lighting Controls for Classrooms and Offices
•High Efficiency Lighting 
•Demand Ventilation
•EC Motor for Fan Powered Boxes
•Water Cooled Chiller
•High Efficiency Boilers
•Energy Recovery
•Occupancy Based HVAC Controls
•Pump VFDs
•Daylight Sensor Lighting Controls for Gym, Cafeteria, Library and 
Corridors
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Where to Get More Where to Get More 
InformationInformation

http://doe2.comhttp://doe2.com
http://gundog.lbl.govhttp://gundog.lbl.gov
http://www.gard.com/ml/bldghttp://www.gard.com/ml/bldg--sim.htmsim.htm
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