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Integrated Building Simulation

LEARNING OBIJECTIVES




LEARNING OBJECTIVE 1:

How Engineersand Architectscan collaborateearly in the design
processo makeinformedintegratedbuildingdesigndecisions

LEARNING OBJECTIVE 2:

How building Orientation and HigherPerformingEnvelopesaffect
buildingperformance

LEARNING OBJECTIVE 3:

How Performance Modeling is used to analyze and evaluate
buildingperformanceand energyconsumption

LEARNING OBJECTIVE 4:

The value of PerformanceEnergyModeling in determining Life
CycleCostAnalysisand CarbonFootprint




Early Collaboration + Integrated Performance Simulation = Improved Design

LEARNING OBJECTIVE 1:




INTEGRATED DESIGN PROCESS- OVERVIEW

LearningObjectives

LearningObjectivel-

How Engineersand Architects
can collaborate early in the
design process to make
informed integrated building
design decisionsusing Energy
Modeling

LearningObjective2-

How building Orientation and
Higher Performing Envelopes
affectbuildingperformance

LearningObjective3-

How PerformanceModeling is
used to analyze and evaluate
energyconsumption

LearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint
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INTEGRATED DESIGN PROCESS- OVERVIEW

LearningObjectives
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LearningObjective3-

How PerformanceModeling is
used to analyze and evaluate
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The value of Performance
EnergyModelingin determining
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INTEGRATED DESIGN PROCESS- OVERVIEW

LearningObjectives

LearningObjectivel-

How Engineersand Architects
can collaborate early in the
design process to make
informed integrated building
design decisionsusing Energy
Modeling

LearningObjective2-

How building Orientation and
Higher Performing Envelopes
affectbuildingperformance

LearningObjective3-

How PerformanceModeling is
used to analyze and evaluate
energyconsumption

LearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

ITERATIVANALY:SI OVERVIEW

Optimize Load
Reduction
Strategies

Use Metrics to Adjust Systems
Evaluate Options Selection & Sizing

Compare to

Benchmarks and
Goals




INTEGRATED DESIGN PROCESS- OPR

LearningObjectives

ul_earning Objective-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

ulearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objectives-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

OBJECTIVE

Translatethe h ¢ y SPRé¢ibémanceRequirementdnto a set of establishedclear,
measurableandrealisticperformancegoals

SMULATIONACTIVITHES

A Createan appropriateBaseling(Floor)
Determinethe LINR2 2 TedhiicA@Rotential (Ceiling)




INTEGRATED DESIGN PROCESS- OPR

LearningObjectives

ul_earning Objective-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

ulearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objectives-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

ACTIVITHES

A Createan appropriateBaseline
A Determinethe LINE2 2 TedhiicA@Rotential

PURROSE

A Establistcodeminimum performance(Floor)
A Fillin missingpieceswith realisticassumptions

TYPEDFBASELINES

A ASHRAEO0.1 PRM
A EPATargetFinder
A DOECBECAverage




INTEGRATED DESIGN PROCESS- OPR

LearningObjectives

ulearning Objective.-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

ulearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objective3-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

ACTIVITHES

A Determinethe LINR2 2 Tedchiic@Rotential

PROCESS
A Startwith the baselineor currentdesign
A Removeshe lossesandinefficienciesvia bestavailabletechnology

PURROSE

Justasthe Baselineestablishegshe & C f 2h2 Te¢&hnicaPotentialestablishes
thed/ SATt Ay 3

Challengesonventionalwaysof thinking

Basedon fundamental principles of chemistry and physics,not limited by
industrybenchmarksandnorms

Lead€o more aggressivalesigntargets
Explicitlycallsout where groundhasbeenlost (comparedio baseline)
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WE NOW HAVE A FLOORAND A CEIUNG PROJECT
PEREORMANCEYALLSHOUDDIE SOMEWHERE BETWEEN
BUTWHERE




INTEGRATED DESIGN PROCESS- OPR

LearningObjectives

ul_earning Objective-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

ulearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objectives-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

TYPEDFGOALS

A Overalltarget valuesare very concrete, and often specifya required
energy use intensity (EUl)or other metric suchas net zero operating
carbon

A Comparativegoalsare usedin relation to energycodesand baselines,
and also to compare against similar building types or current
consumptionrates

A Sometimesa specifictype or level of certification is very important to
the stakeholdersandthisis setasan overallprojectgoal

TYPEDFMETRIES

A EnergykBTU)
A Expenditures$)
A Emission§CQ)




INTEGRATED DESIGN PROCESS- SITE RESOURCES

LearningObjectives

ul_earning Objective-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

ulearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objectives-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

PURROSE

Determinesite strengthsandweaknesses
Assessvhat externalfactorsdrive buildingloads
Identify opportunitiesfor passivdoadreduction
Identify on-site energysourcego draw from

To To Do I

PROCESS

A Usethe baseline(floor) and TechnicaPotential (Ceiling)
A Runthesemodelsusingsite specificclimate data

A Record renewable energy potential (i.e. solar
insolation/radiation, prevailing wind speed, direction

frequency,etc.)
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How Orientation, High Performance Envelopes, etc. Affect Building Performance

LEARNING OBIJECTIVE 2:




INTEGRATED DESIGN PROCESS- PASSIVE LOAD REDUCTION

LearningObjectives

ul_earning Objective.-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

odearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objective3-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

Passivadesignapproachusesarchitecturalelementsto minimizeenergy
consumptionandimprovethermal comfort.

Orientation

Shape

Spaceplanning/zoning
Glazingoercentageandlocation
Daylightharvesting

Shading

Thermalmassing
Naturalventilation
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INTEGRATED DESIGN PROCESS- PASSIVE LOAD REDUCTION

LearningObjectives

ul_earning Objective.-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

odearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objective3-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

ExamMPLE ORIENTATION

Case 1
10,000 Sqg.Ft Office Building (200 ft x 50ft)
Window Wall Ratio:M0%, $10%, E35%, W50%
Cooling Tons = 40.4 Tons

Case 2
Rotating Building Case 1 by 90 Degrees
Cooling Tons = 36.2 Tons

10.4% Reduction

Case 1

Case 2




INTEGRATED DESIGN PROCESS- PASSIVE LOAD REDUCTION

LearningObjectives

ul_earning Objective.-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

odearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objective3-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint
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Envelope Fun Facts:

TOTAlenvelope load® Conduction + Convection load compone(Radiation is negligible)
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INTEGRATED DESIGN PROCESS- PASSIVE LOAD REDUCTION

LearningObjectives

ul_earning Objective.-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

olearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objective3-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

Peak Cooling Load Contributions
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Evaluateheating and cooling load breakdownsto identify impactful load
reductionmeasureX.this is how you candownsizemechanicabystems!




INTEGRATED DESIGN PROCESS- APPLIED

LearningObjectives

ul_earning Objective.-

HowEngineers and Architects
can collaborate early in the
design process to make
informed integrated building
design decisions using Energy
Modeling.

odearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.

ulearning Objective3-

HowPerformance Modeling is
used to analyze and evaluate
energy consumptian

ulearningObjective4-

The value of Performance
EnergyModelingin determining
Life Cycle Cost Analysis and
CarbonFootprint

STERESOQURGES
A Geothermal
A ElevationChanges

OPPORTUNITY
A EarthDuctVentilation Systemtempersoutdoor air

A Elevation Changepushes ventilation air through
the earth duct systemwithout fan energy

Thisproject wasalsoable to take advantageof the
following additionalsite resources

Wind
Hydro 'S '
Geo

SolarThermal& PV
NaturalVentilation
ExtensiveDaylighting
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SOUTHKENTSCHO O+ CENTERFORINNOVATION

Net Zeroeducationalcampusdedicatedto sustainabldivingandlearning




INTEGRATED DESIGN PROCESS- APPLIED

LearningObjectives

odearning Objective-

Howbuilding Orientation and
Higher Performing Envelopes
affect building performance.
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