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Course / Learning Objectives
• Evaluate goals among various rating systems and certifications.
• Use data to drive decision-making and identify the most 

advantageous and efficient mechanical system to achieve LEED CI 
v4 and net zero energy, health, and well-being goals.

• Leverage in-depth employee surveys and feedback to design a 
workplace of the future that invigorates people and encourages 
creative work practices.

• Explore how virtual reality and computational fluid dynamics can 
drive sustainable decision-making, maximizing natural and artificial 
light resources to reduce energy needs during daylight hours.



Why it’s 
important



Context
DPR Phoenix HQ BEFORE

Building Envelope



Legacy
DPR Phoenix HQ AFTER

Net Zero Energy Workplace of the Future



What needs 
to be 
considered? 



Context

Building Entry



Legacy

Building Entry Shared Space



Project Vision

• Create an office of the future that invigorates our people 
and encourages creative  and efficient work practices.

• Do the right thing by incorporating sustainable strategies 
that contribute to the health and well‐being of the 
environment and our people.

• Make data driven‐decisions based on cost analysis, 
payback decisions and team member expertise.

• Build a living laboratory where we showcase technologies, 
products and systems, along with a robust educational 
program.



Build it here and they will come



Project Basics
• Existing Building

• 2 Story, 40,000 SF
• Unoccupied for 7 Yrs

• DPR Lease Entire 2nd Floor
• 10 Year Lease
• 20,000 SF
• Energy by Tenant
• Roof Access

• ½ Mile from Wiehle Metro
• 200 Yards from W&OD Trail



Sustainable Pathways

Passive 
Strategies 
Come First

Site 
Limitations Daylighting

Climate Existing
Envelope



Return On 
Investment



The 
Supporting
Evidence



Proof

Reception  Main Pantry



LEED CI v4 Scorecard



EUI Benchmarking



ILFI



Well Building Institute





Data Driven Decisions



Data Driven Decisions / Sustainable Path
Comparison Matrix of Sustainable Pathways



Technology Infrastructure



Building Dashboard



Lessons Learned

Plug load assumptions 
from Phoenix proved 

close to metered use at 
Reston

Layout and coordination of critical 
rooftop elements;

PV’s, solar tubes and solar hot water 
heater was significant challenge

Select and maintain PV 
manufacturer during design

Maintenance impacts of 
hybrid HVAC selected 

for Living Lab

Needed a robust 
lighting control system

Publicize “Living Lab” so to 
manage staff expectations

Provide adequate time in the 
schedule for commissioning 

& troubleshooting

Provide an education 
plan to occupants



Workplace 
Change



Place Lab Insight & Exploration



Program Elements 



Living Lab



The Leesman Index



Living Lab

Individual Work Settings Huddle Rooms



How do we 
get there?



NZE Goals & Definitions



Energy Modeling



Daylighting
Existing Proposed



Photovoltaic Selection



Active Strategies

Multiple 
Systems 

Evaluated

What
Mattered to

DPR?

• DOAS & VRF w/ Water-
cooled condensers

• Air-cooled DOAS & Air-
cooled VRF

• DOAS & Heat Recovery 
Chiller (Sails and FPTU)

• EUI
• Cost
• Temperature and Humidity 

Controls
• Flexibility



DOAS Mechanical System



Active Strategies



NZE Goals & Definitions

Mechanical Room Solar Hot Water, Solatubes & PV Array



Net Zero Strategies

DPR DPR DPR
Phoenix Washington DC Sacramento

Daylighting

Rooftop solar tube fixtures (Solatubes) ● ● ●
Rooftop daylight harvesting light wells ●
Daylight and Views Strategy, Utilizing Glass Fronts for all Conference 
Rooms ● ●
Raven Window Glass, Minimize Glare, and Radiant Heat from Direct 
Sunlight ● ?
White countertop surfaces, and acoustical ceiling clouds to extend 
daylight further into space ● ?

Energy

High efficiency and LED fixtures ● ● ●
Low Energy or Energy Star Equipment ● ●
Single Extra Wide Monitors ILO Dual Monitors at Workstations ● ?



Net Zero Strategies

DPR DPR DPR
Phoenix Washington DC Sacramento

Energy 
Consumption 
Awareness

Energy End-Use Measurement Submeters ● ● ?
Building Energy Use Dashboard Display (Lucid Designs) ● ● ●
Occupant Plug Load Management & Measurement System – EnMetric ● ?

Onsite 
Renewable 
Energy 
Generation

Rooftop Photovoltaic (PV) Solar Array ● ● ●
Rooftop Solar Water Heating Array ●
Shaded Parking Photovoltaic (PV) Solar Array ●

Design
Extensive energy Modeling ● ●
3rd Party HVAC/Electrical Consultant ● ●



Net Zero Strategies

DPR DPR DPR
Phoenix Washington DC Sacramento

Controls and 
Building 
Management

Passive Infra-Red Occupancy Controls ● ● ●
Time Controls and Shut-Offs ● ● ●
Integrated Building Management System ● ● ●
Non-Occupied Energy Circuit Shut-Off – Phantom Load Management Switch ● ● ●

HVAC

Dedicated Outdoor Air System w/ Water Source Heat Pump/Heat Recovery 
Chiller & Fan Powered Terminal Units served by a four pipe system. ● ●

Utilization of Several Energy Efficient Heating/Cooling Radiant Sails ●
Set Points Established on Dew-point, Not Just Temp. ● ?
Simultaneous Energy Recovery from Hot and Cold Water Loops Design -
Collaborative Process ● ?



Net Zero Strategies

DPR DPR DPR
Phoenix Washington DC Sacramento

HVAC

Expanded Occupancy Thermal Comfort ●
Enhanced air circulation – High Volume, Low velocity ceiling fans (Big 
Ass Fans) ●
Passive ventilation ●
Evaporative Cooling – Shower Towers ● ●
Natural Ventilations – Operable Windows and Rooftop Monitors  – Solar 
Chimney ●
Exterior Window Shading / Treatments – Green Screens ● ● ●
Indoor Landscaping ● ● ●



Determining Predicted EUI

• Better simulation tools 
available now than in 2012

• Modeling included 
orientation, envelope, 
daylighting, lighting, 
ventilation, mechanical 
systems, renewables



Collaborative
Efforts



Old World Wood Guttierez Studios



Learning
Environment



Community Outreach







Honors & Awards

Best New Workplace Solution



Thanks to our Partners



Questions & Concerns

New Technologies
Energy Model Assumptions
Issues with Complex Systems
Reinforcing Decision making with Facts
Consensus Mechanical System Selection
High Performance Building w/out Impacting Users



Questions & Concerns
Early Participation by Commissioning Agent

Required by LEED V
Drawing review included in Fundamental 
Commissioning Task

Net Zero – Not Easy
Other tenants
Real time monitoring
End-use metering / analysis 
PV availability (Monthly, seasonally)



Contact Information
[Optional slide]



Thank you!


