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INTEGRAL GROUP SAN JOSE OFFICE



OAKLAND DOWNTOWN EDUCATION CENTER



DPR CONSTRUCTION



J. CRAIG VENTER INSTITUTE



EXPLORATORIUM MUSEUM



SMUD EAST CORPORATE CAMPUS



NREL RESEARCH SUPPORT FACILITY
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COMMERCIAL ZNE CASE STUDY
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Å 30,000 SF square one-story office warehouse circa 1970

Å Uninsulatedconcrete walls, wood roof and single pane windows

Å DARK, DINGY, DERELICT and UNRENTABLE!





INDIO BUILDING



BUSINESS CASE FOR ZERO NET ENERGY

ÅADDITIONAL COST TO RENOVATE SUSTAINABLY VS. LESS EXPENSIVE 
STANDARD METHOD OF RENOVATING => ($49.84 / SF)

ÅADDITIONAL VALUE CREATED DUE TO A REDUCTION IN OPERATING 
EXPENSES AND RESERVE REQUIREMENTS => $52.94 / SF

ÅADDITIONAL VALUE DUE TO ACCELERATED LEASE-UP TIME VS. AVERAGE 
MARKET DOWNTIME => $22.81 / SF

ÅADDITIONAL VALUE DUE TO RECEIVING A PREMIUM IN RENT OVER THE 
TOP OF THE MARKET RENTS => $34.47 / SF



ACCELERATE
Taking Net Zero Energy from Replication to Production
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SILICON VALLEY BUSINESS JOURNAL BEST REUSE PROJECT AWARD 2014 ACTERRA SUSTAINABLE BUILT ENVIRONMENT AWARD 2015

SILICON VALLEY BUSINESS JOURNAL GREEN PROJECT OF THE YEAR 2015

SILICON VALLEY BUSINESS JOURNAL GREEN PROJECT OF THE YEAR RUNNER UP 2015



INSTITUTIONAL ZNE CASE STUDY
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KAISER PERMANENTE MEDICAL OFFICE BUILDING



Typical VAV + Reheat  =  Complex

DOMESTIC HOT 
WATER BOILER

HEATING HOT 
WATER BOILER

HEATING HOT 
WATER PIPING

VAV BOX FOR 
EVERY 5 ς10 
ROOMS

ROOFTOP UNIT 
COOLING ONLY

COMPLEX

Low Cost Baseline Gas-Electric Option : VAV Reheat System



DOMESTIC HOT 
WATER HEAT 
PUMP

VAV BOX FOR EVERY 
10 ς20 ROOMS

ROOFTOP HEAT 
PUMP HEATING & 
COOLING

VAV DIFFUSERS

SIMPLE!

All-Electric Option : Thermally Zoned Heat Pump System



Over $1M First Cost Savings!



Annual Energy Costs

align

Å All-Electric using PPA results in 

lowest annual energy costs

Å All-Electric under PG&E rates 

results in high energy costs

Å PG&E Electric and gas rates will 

escalate

HVAC Electric and Gas Systems

PPA Electric Rate 0.092$/kWh

PG&E Effective Electric Rate (est) 0.16$/kWh

PG&E NG Rate 0.9$/therm

(1.08 $/sf) (1.07 $/sf)

(1.88 $/sf)

(1.70 $/sf)



Annual Energy Use Intensity (EUI)
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620 KW PV System to achieve Zero Net Energy





NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.

Integrating Energy Efficiency 

Requirements into Project 

Requirements = yes

Shanti Pless

Senior Research Engineer

National Renewable Energy 

Laboratory

April 2017



NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.
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NREL: 2008

NREL PIX


