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REDWOOD ENERGY:
SEAN ARMSTRONG AND 

MICHAEL WINKLER

• Sean and Michael separately began working on 
off-grid, solar powered houses in 1996 

• Sean: B.S. in Natural Resources Conservation, 
Science teacher (‘02-05’) and Project Manager 
(’05-’11) for large developer/GC

• Michael: B.S. degrees in Physics and Engineering, 
career in telecommunications, then as a renewable 
energy/fuel cell researcher with the Schatz Lab. 
Twice elected Mayor of  Arcata
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ELECTRIC HEATING TARIFF

3



ELECTRIC HEATING TARIFF
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TDV SETTING FOR ELECTRIC HEATING
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BUILDING OFFICIALS’ ROLE IN 
TDV SETTING
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IMPACT OF TDV SETTING ON AN 
ALL-ELECTRIC ENERGY STAR HOME
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COMPARISON OF 
COMPLIANCE SETTINGS IN 

PALO ALTO 
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ALL-ELECTRIC 
CONSTRUCTION IS CHEAPER
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RHEEM: HEAT PUMPS ARE 
CHEAPER THAN FURNACES



FOR BOTH CENTRAL AND INDIVIDUAL DHW, EFFICIENT HEAT PUMPS 
ARE CHEAPER THAN EFFICIENT GAS



GAS VENTING AND GAS PLUMBING 
COSTS MAKE GAS MORE EXPENSIVE

Cost of  Plumbing Indoor Gas Line to a Fixture: $250-800

Cost of  Venting Gas Exhaust: $270-$850



LESSONS: EARLY ALL-ELECTRIC ZERO 
NET ENERGY “JUST” BROKE EVEN

April, 2013: CHURCHILL 
TOWNHOMES, Fortuna: 35 family 
apartments. Danco Communities
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Lesson: NZE construction in 2012 was cost-neutral
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SONOMA COURT, ESCONDIDO: 
HVAC AND COOKING FUEL SWITCH



ETHAN TERRACE: SAVING ENERGY AND 
COSTS WITH ELECTRIFICATION
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BRIDGEVILLE ELEMENTARY



BRIDGEVILLE ELEMENTARY 
ENERGY AND COST SAVINGS
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HOTEL ST. MARK, OAKLAND
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ELECTRIFICATION OF CENTRAL 
DOMESTIC HOT WATER



DELIVERANCE TEMPLE, RICHMOND: 
COST-EFFECTIVE ELECTRIFICATION
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DELIVERANCE TEMPLE: 
COST EFFECTIVE DHW RETROFIT



MONTERREY PINES, RICHMOND: 
324 APARTMENTS WITH ELECTRIC DHW



CORONA DEL REY 
DEEP FUEL SWITCH AND ZNE ARRAY

25



CORONA DEL REY BENEFITS 
FROM LIWP FUNDS FOR CO2
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QUESTIONS?
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