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Introduction

= Why Model?

Quantify energy savings

= Utility Incentives

= EED Credits

= Measure Interaction
Code compliance

= ASHRAE Energy Cost Budget Method

= NY State EO 111
\Whole Building Design

= Right-sizing

= Systen optimization
Predict Operating| Cests




Topics

= Energy Modeling
= eQUEST Energy Analysis Tool
= Case Studies




Energy Modeling - Getting Started

= Define Scope
Set priorities
= Gather Data

Architectural Plans
= Building geemetry.
= \\alls/ Windows

Mechanical Plans
= Systems
= Equipment schedules and Spec s

Electrical Plans
= | ighting fixture layout and scheadules




Energy Modeling (cont’d)

Internal load data and schedules
= | ights
= Equipment
= People
Z0oning
= TThermal zones




Create Baseline Model

= Building shell’/ spaces
= Schedules
= Vlechanicall systems/ eguipment




Review Results

Electric Energy UseComponents

Lights
15%

Equipment
4%

Cooling
1%
Heat Rejection
2%

Pumps & Aux.
10%




Calibrate Model

Calibration - Comparison of Actual and Model kW

Month

= & =Actual kW e=l== \odel kW




Model Alternatives

= Compare results

Electricity
Lights
Equipment
Cooling

Heat Rejection
Pumps & Aux.

Fans

Total

KWH tot

Savings

Base
976,004
115,472

62,745
0
103,365

757,393

2,014,979
2,014,980

$222,485

Lighting
Controls

894,667
115,472
61,541
0
103,483

756,326

1,931,489

1,931,488

$215,497
83,492
$6,988

$0.0837

Day Lighting
934,845
115,472
62,564

0
103,556

757,259

1,973,696

1,973,696

$216,559
41,284
$5,926

$0.1435

High Effciency

Lighting
837,211
115,472
60,510
0
103,279

756,814

1,873,286

1,873,285

$205,589
141,695
$16,896

$0.1192

Demand

Ventilation

976,004
115,472
60,445
0
103,012

757,393

2,012,326

2,012,326

$221,023
2,654
$1,462

$0.5509

PIU Motors

976,004
115,472
62,463
0
103,643

711,763

1,969,345

1,969,345

$217,513
45,635
$4,972

$0.1090

High Efficiency

Chiller
976,004
115,472

40,739

705
113,221

757,393

2,003,534

2,003,534

$218,237
11,446
$4,248

$0.3711




eQUEST

= DOEZ2.2 Based w/ GUI
8760 hr/yn
TMY2 weather data

= |pcludes Wizard

\Walks you through model creation

Enengy Efficiency Measures Wizard
= | imited HVAC measures

= Parametric Analysis in Detail Viede
= Glraphic Output




eQUEST (cont’d)
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eQUEST (cont’d)

3] Project 4 - eQUEST Quick Energy Simulation Tool
Fil= Edit

= NN QI RE 2

Ewilding Shell Internal Los

Zone

Air Cooled
Condenser

=+ +'T

Heat Outside Air
Recovery Economizer

System
Meters

T AR T

Air-Side HYALC

Other Zones
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“one Features
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eQUEST (cont’d)

(3] AUBURN MALL OPTIMIZED CHILLER3 - eQUEST Quick Energy Simulation Tool M EET
File Edit Yew Mode Tools Help

Electric Consumption (kwh) I (3as Consumption (Btu) |
{000} : {x000,000,0007

oo 14

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Moy Dec Jan Feb Mar aApr May Jun Jul Aug Sep Cct Mow Dec

Area Lighting [] Exterior Usage [ ‘water Heating [] Refrigeration
Task Lighting B Pumps 8 ausx. B HtPump Supp. B Heat Rejection
Mise. Equiprnemnt [ wentilation Fans B space Heating B space Cooling

Electric Consumption {(kWh =000}

Jan Feb Mar Apr
Space Cool 4.8 16.5
Heat Reject, 0.0 0.8
Refrigeration = = =
Space Heat = = =
HP Supp. = = =
Hot Water = = = = = =
‘ent, Fans az.0 24,8 20,2 8221 To.2 a7v.Ee
Purmps & Aux, 2.8 3.4 15,7 20,8 352 2z2.0 3.8 2321
Eut, U=zage = = = = < = < =
Mizc, Equip. 62,1 Se.d 55,3 &2,0 &4.8 59,3 59,9 T43T
Task Lights = £ = £ 1.2 12,1 12.5 26,0
Area Lights 3767 342.1 3854 268.0 396.4 S508.3 493,23 4,749.5
Total 524.6 4767 555.9 558.4 &05.2 Fos.4 652.2 T,241.2

Gas Consumption {Btu x000,000,000)

Jan Mar
Space Cool




Bullt-in Controls ECM’s

Optimal Start
Night Setback/ Set-up

Supply Air Reset
Outdoor temperature
Scheduled
Z0One of maximum demand

Loep lemperature Contrel
Scheduled
RESet
Leaad




Bullt-in Controls ECM’s

= \/ED's

Supply/ return air

Chilled/" hoet/ condenser water loeps
= Static Pressure Reset

= Alrside Economizers
DRy Bullb (Single ana aual)
Enthalpy (Single and dual)




Other Controls ECM'’s

= Demand Ventilation
= VAV Fume Hood Exhaust
= Occupancy Based Controels




Whitman-Hanson High School
Whitman, Massachusetts




Whitman-Hanson High School
Whitman, 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




Four BioTech
Worcester, Massachusetts




Four BioTech
Worcester, 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




Plymouth Court House
Plymouith, Massachusetts




Plymouth Court House
Plymouith, 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 Museum
Worcester, Massachusetts

120,000 SF
-Annual electric energy savings = 25%.
JAnnual 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, New: York




Buffalo Science Center
Buffalo, 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




Ashland High School
Ashland, Massachusetts




Ashland High School
Ashland, 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




Where to Get More
Information

ttp://doe2.com
Attp://gundoeg.lbl.aoeV
At/ gard.com/mi/blda-sim.hatm
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