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Learning ODbjectives

Create for project teams, using common ground for
more widespread of the current energy design and analysis
paradigm

Eliminate of difficulty associated with thorough
energy design and analysis, in order to In

everyday-projects

Bring attention to accessing In order to
realize Net-Zero and Autonomous Buildings

Indentify In everyday
projects and use them to create low energy designs.

Create a framework for of current processes and energy
goals



BASED ON YOUR EXPERIENCES AND CURRENT
WORK, START TO THINK ABOUT THE FOLLOWING

1) How are buildings and their systems currently designed?
2) How should engineers and architects interact?

3) What level of accountability is in place for energy use?
4) Who facilitates this process?

5) Does Measurement & Verification happen?



hea Zero Energy B
enough renewable energy on site to
equal or exceed its annual energy
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TYPES of NZE Bs

Site Energy 3 Source Energy 3 Energy Costs 3 Energy Emissions
Off-Site Renewable Energy 3 Off the Grid 3 Annual Net-Zero

AND WHY IS THIS IMPORTANT




E New “Definition” for Thought
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Reserving mechanical and/or electrical eqklpment fo

peak conditions; all consequent ener
onsite-renewable ““

Requires Careful Analy

IS offset by

sis of:

Building Loads

Equipment Cap bllltles i

Seasonal Weather Variations
Weather Patterns (demand vs. PV and clouds)
Other Possible Contingencies!
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Zaro 2nerey Deasicr Qooorirjiies

Heat transfer as COMMON GROUND for understanding

energy design and increasingly AUTONOMOUS buildings
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Appropriate p'assive design strategies with DIURNA L.
temperature swings, prevailing winds, and solar energy

..
REDUCE LOADS, access climate-specific FREE ENERGY,
then turn to Systems and Renewables

Lindsey-Steiner Elementary - Portales, NM




Integrated Energy Design
/‘ Type of Roof & Floor Decks

Stud/Joist Type & Spacing

Energy Responsibil €

Partition Type & Insulation
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Site & Facade Shading
Bid-iltration & Biophelia
Heat Island Reduction

Architecture



BIM

Iritariors

CoONaCtor

Structural

PERFORMANCE MODELING
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OPTIMIZE & MITIGATE
LOSSES / GAINS

FIRST



BUILDING ENERGY MODELING:

Simulation of proposed building conditions in order to
estimate potential energy consumption & savings




ENERGY MODELING
COMMON MISCONCEP TIONS

One element of the design
can obtain target savings






ENERGY MODELING
COMMON MISCONCEPTIONS

All models are the same



ENERGY MODELING
COMMON MISCONCEPTIONS

An energy model Is
a crystal ball



ENERGY MODELING
COMMON MISCONCEPTIONS

Modeling I1s a compliance
mechanism only



Hour-by-hour analysis of building and process loads

Normalizes for Annual Site Conditions using 30 Average
Historical Weather Data (TMY?2), Longitude & Latitude

Calculates solar gain and heat transfer based on building
assemblies and glazing

Various schedules are used to calculate building loads and
consequent energy consumption

APS Family School'Phase | T ABQ, NM




Info | Buiding { Spaces Zu:unes Surfaces | Openings | HWAC & DHW
Use PARAMETEH WVaLUE

Condition Type Heated and Cooled

Space Type™ ClagsroomOrLectureQrTraining

TYPE

LANS

!s SSCAFCA 05-17-08 - Motepad
File Edit Faormat View Help

Lighting Power Density™ 0.8

Equipment Power Density™® 0&
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INPUT .. i’
LIST COMMEMNTS ..
TITLE
LIME-1 = WSSCAFCA (5-17-08%
"Entire vear" = RUWN-PERICD-PD
BESIM—MOMNTH =1
BEGIM-DAY =1
BEGIMN-YEAR = 2008
EMND-MOMNTH =12
EMD-DAY = 31
ENMD-YEAR = 2008
"standard Us Holidays" = HOLIDAYS

LIBRARY —ERNTRY us"

siee o B NPUT FILE

ALTITUDE

"Building Data" BEUILD-PARAMETERS
HOLIDAYS = "sStandard Us Holidays"

"Baseline Data" = BASELINE

f
$ GLASS-TYPE commands for shellwiz component 'Eldg Envelope
"ELL window Type #1 GT" = GLASS-TYPE

T¥PE = GLASS-TYPE-CODE

GLASS-TYPE-CODE = "2600"
"EL1 window Type #2 GT" = GLASS-TYPE

T¥PE = GLASS-TYPE-CODE

GLASS-TYPE-ZODE = "2600"

"EL1 Door Type #1 GT" = GLASS-TYPE
TYPE GLASS-TYPE-CODE
GLASS-TYPE-CODE t2ooo”
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ENERGY MODELING INPUT




OPTIMIZE EQUIPMENT &
RENEWABLES

SECOND



TYPES of OUTPUT



