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Learning Objectives
Å Create interdisciplinary dialog for project teams, using common ground for 

more widespread contemplation of the current energy design and analysis 

paradigm 

Å Eliminate common misconceptions of difficulty associated with thorough 

energy design and analysis, in order to shift design methodologies in 

everyday-projects

Å Bring attention to accessing greater amounts of Free Energy in order to 

realize Net-Zero and Autonomous Buildings

Å Indentify concepts and methodologies that are known in everyday 

projects and use them to create low energy designs.

Å Create a framework for introspection of current processes and energy 

goals



YOUR EXPERIENCE
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?

4) Who facilitates this process?

3) What level of accountability is in place for energy use?

5) Does Measurement & Verification happen?



Z E B  DEFINITION

ñéa Zero Energy Building generates 

enough renewable energy on site to 

equal or exceed its annual energy 

use.ò 1

1   ñZero Energy Buildings: A Critical Look at the Definitionò



Building Labeling Programs: 
ASHRAE Quotient / UK: CIBSE / El Paso

SmartGrid & Demand Response

Site Energy Ʒ Source Energy Ʒ Energy Costs Ʒ Energy Emissions

Off-Site Renewable Energy Ʒ Off the Grid Ʒ Annual Net-Zero

TYPES of N Z E Bs

AND WHY IS THIS IMPORTANT



PEAK ZEB:

Reserving mechanical and/or electrical equipment for 

peak conditions; all consequent energy is offset by 

onsite-renewables

Requires Careful Analysis of:

- Building Loads

- Equipment Capabilities 

- Seasonal Weather Variations

- Weather Patterns (demand vs. PV and clouds)

- Other Possible Contingencies!



Lindsey-Steiner Elementary - Portales, NM

REDUCE LOADS, access climate-specific FREE ENERGY, 

then turn to Systems and Renewables

Appropriate passive design strategies with DIURNAL 

temperature swings, prevailing winds, and solar energy

Heat transfer as COMMON GROUND for understanding 

energy design and increasingly AUTONOMOUS buildings

Zero Energy Design Opportunities



Integrated Energy Design

Architecture

M.E.P.

Partition Type & Insulation
Movable FF&E
Daylight Reflectance/Diffuse
Low Maintenance Products

Site & Façade Shading
Bio-Filtration & Biophelia
Heat Island Reduction

Type of Roof & Floor Decks
Stud/Joist Type & Spacing

Architecture

M.E.P.

TYPICAL 

DISTRIBUTION



AUTONOMY
Landscape Architect

Contractor

Architect

M.E.P.

NET-ZEROEFFICIENTInteriors

Structural

BIM

PERFORMANCE MODELING

Civil

ENERGY GOAL Owner



FEEDBACK

DESIGN 

ANALYSIS



INTEGRATED 3-PART 

PROCESS

1. OPTIMIZE & MITIGATE LOSSES/GAINS

2. OPTIMIZE EQUIPMENT & RENEWABLES

3. MEASUREMENT & VERIFICATION



OPTIMIZE & MITIGATE 

LOSSES / GAINS

FIRST



BUILDING ENERGY MODELING:
Simulation of proposed building conditions in order to 

estimate potential energy consumption & savings

BrandsMart ïGwinett, GA



COMMON MISCONCEPTIONS

One element of the design 

can obtain target savings

ENERGY MODELING



COMMON MISCONCEPTIONS

Energy models are only used 

for new large-scale 

commercial buildings

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 is a compliance 

mechanism only

ENERGY MODELING



Hour-by-hour analysis of building and process loads

Normalizes for Annual Site Conditions using 30 Average 

Historical Weather Data (TMY2), 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 I ïABQ, NM



Component Trees

BDL INPUT FILE

TYPES of INPUT



ENERGY MODELING INPUT

Orientation

Assemblies (Calculates Effective R-Values, not nominal)

Lighting Power Densities & Sensors

Mechanical Equipment & Controls

Occupant Densities

Domestic Hot Water

Plug Loads



OPTIMIZE EQUIPMENT & 

RENEWABLES

SECOND



TYPES of OUTPUT


