


ZNE Background

Brainchild of  Tex Wilkins at the US DOE, 2001

Head of  EERE, energy efficiency and renewables

Fighting for funding; ZNE helps both

White paper was first, then road-mapping

Key decision was to allow grid connection

Concept spread quickly

California first to “mandate” ZNE
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Local ZNE Homes
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Parkview Place

Completed late 2013

Owned by 4 couples

All “senior” occupants

LEED Platinum rating

Avg 15% annual surplus

Includes D St. rental 
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Technical Features

W/W heat pumps

GeoHelix ground loops

“All radiant” comfort

17 kW photovoltaic

NightSky cooling

Rainwater collection  
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ZNE “Production Home”

North Davis: Grande Project

Occupied January 2019

GeoHelix ground loops

Integrated water heating

Radiant floors

4.3 kW PV array (for now)
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My Enterprise Op-Eds

Published in March and June 2018

Made case for all-electric cost-effectiveness

Based on rates from 2016

Found Cost/Btu to be lower with high efficiency air-

source heat pump (AHP) than with gas

Eliminating cost of  new gas lines a major bonus

Emphasized safety and climate change benefits

But, PG&E changed rates, so AHP now more 

expensive to operate vs. gas, in Davis.
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WHY All-Electric Buildings?

Only path to zero carbon!

Safer environment

Building fires and explosions

Pipeline episodes

Eliminate gas leakage from piping

Eliminate piping cost

Inside buildings 

Underground
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Major Adjustments?

Space heating: heat pump instead 

of  gas furnace

Water Heating: heat pump water 

heater or integrated with space-

heating heat pump

Cooking: induction instead of  gas 

cooktop (ovens should already be 

electric)
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Space Heating

Air-source heat pump vs. gas:

Assumes heat pump water heater

PG&E:  Adds $147 to $468/yr.  

SCE: Breakeven

SMUD: Saves $543/yr.

Ground heat pump vs. gas:

Assumes integrated hot water

PG&E:  Saves $104 to $317/yr.  

SMUD: Saves $543/yr.
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Cooktops
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Induction! Induction! Induction!

74% efficient vs. 32% for gas

Boil a quart in 2 min vs. 7 for gas

No excess heating of  kitchen

Easiest to control and clean

4-burner cost as low as $300

Pots & pans from IKEA!



The Rates Puzzle

Current PG&E rates now 
favor gas

Solutions:

1. (VCEA) implement 
rates more like SMUD’s, 
or like the former PG&E 
TOU rates?

2. Live with rate format, 
focus on the GHP 
option, or pay the 
penalty
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GeoExchange Options

Geo technologies and Issues:

Deep Bores- big drilling 

equipment, cost $4000-

$5000 per ton, installed; 

prohibitive for tract homes

Horizontal fields- lower 

cost, but require more land 

area than available in 

suburban or urban settings

GeoHelix- in development
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The GHP Solution

GeoHelix, a local technology

New Home Economics: Free!

Added cost: $4000 per home

Gas piping savings: $3000

30% Fed tax credit: $1200

Annual Savings: $100 -500

Other benefits to follow.
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GHP: Other Benefits

Much lower maintenance!

No outdoor equipment

Factory-sealed refrigerant

No condenser cleaning

Longer life

No outdoor noise

Facilitates smallest PV array to achieve ZNE

Or, allows added PV to power an electric car
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The ZNE “Bottom Line”

Sensible strategy is to “at least” use 
all efficiency measures that are more 
cost-effective than PV

With ZNE mandated, many other 
measures compute

This minimizes the PV roof  area 
required

Fortunately, with low mortgage rates, 
PV is cost-effective, and so are all 
measures that beat PV paybacks!  
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Conclusions
Full (all-electric) ZNE buildings are coming!  
The question is, how soon?

Most important move now is to eliminate 
piped-in natural gas; PV can be added later.

Smart electric rates can help movement to 
ZNE; reduce in winter,  increase in summer.

Focus on energy efficiency first

Local jurisdictions must and                             
will will lead the charge.
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