
Halogen luminaire conversion 
Do not do this yourself. PG&E does not & will not 

endorse any procedure not performed by a licensed 
electrician! 

 

Physical Changes 
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Additional Physical Changes 

Remove automated 

switches 

Halogen pendant 
Add switch leg to garage  

door operator 

Add power strips 

Remove automated 

receptacles 

Remove electronic 

timer switches 

Use mechanical  

timer switches 

Installed line drying 
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Additional Changes 

Behavioral Changes 

 

• Remember to use the physical changes (e.g., power strips) 

• Adapt to the minor inconveniences  

• (powering up a computer to log onto the web) 

 

Concurrent Changes Not Related to PV 

 

• Dress appropriately to the weather/season 

• Let temperature of the house float 

 

Other 

 

• Replace tank style water heater with tankless  
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2006-07 Comparison  

kWh & Cost 
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2006-07 Comparison  

kWh & Cost 

Spreadsheet C

Kilowatt hours Total Electricity Charges

2006 2007 2006 2007

July 705 347 145.48$    44.76$     

August 644 354 136.13$    50.22$     

September 673 378 140.26$    54.83$     

October 648 375 134.35$    51.59$     

November 657 333 135.36$    43.61$     

December 639 351 117.09$    44.33$     

Average 661 356 134.78$    48.22$     

Savings 46.1% 64.2%
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Depth of the Problem 
Why is this 

so high? 

0 50 100 150 200 250

Lighting

Entertainment

Outlets

Bldg Svc

Appliances

Passive Watts

Active Watts
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Embedded 24/7 Leaks 
The High Cost of Convenience 

• Furnaces 

• Water heaters 

• Phone systems 

• Intercoms 

• Sprinkler systems 

• Lighting controls 

• Gate operators 

• Computers 

• Printers 

• Scanners 

• Copiers 

• Fax machines 

• Televisions 

• Appliances  

• Garage door operators 

• Air fresheners 

• Vacuum systems 

• Electric toothbrushes 

• Coffee makers 

• Automated receptacles 

• Ground fault receptacles 

• Smoke detectors 

• Security systems 

• Conveying systems 

• Internet access 

• Cable boxes 

• Stereo systems 

• Clock radios 

• Ionizers  

• Doorbells 

• Battery chargers 

• Timers 

• Microwave ovens 

• Toasters 

Cycling Components  

• Refrigerators 

• Freezers 

• Terrariums 

• Aquariums 

• Spas 
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24 hours x = 1 hour x 

What is One Leak Worth?? 
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24 hours x 288 watt unused stack = 

What Is This Leak Worth?? 
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 Plus This Many 
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Plus This Many Again 
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Plus This Many Yet Again 
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Plus This Many - For 1 Hour 
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Present Status 

Last annual true-up period: 713 excess kWh 

•  Same period: ~140 therms natural gas 

 

•  We use the furnace infrequently, AC virtually never 

•  Biggest users: refrigerator, cable box, router, aquaria 

 

•  Other leaks still in system: 

•  Water heater 

•  Furnaces (cycled seasonally) 

•  Alarm system 

•  Phone system/answering machine 

•  Central vacuum 

•  Smoke detectors 
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Present Status 

50 

Lessons Learned 

 

• Fully investigate specified items 

• Be suspicious of manufacturers’ claims 

• Switch on the line voltage side 

• Use mechanical/manual switching 

• Be relentless about reducing losses  

• Keep systems simple 

• Demand better energy performance 



Total Annual Energy Use Compared to  

THC Threshold OPTION B (kWh/yr.) 

OPTION B Assumptions: 3,200 f2 FFA; 2,726 HDD Oakland, CA weather station;             

3 occupants; gas heat; single-family detached home 51 
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Total Annual Energy Use Compared to  

THC Threshold OPTION B (kWh/yr.) 

NOTE: 2010-11 Gas Baseload = ~ 90 therms; Gas heat ~ 60 therms 
OPTION B Assumptions: 3,200 f2 FFA; 2,726 HDD Oakland, CA weather station;                 

3 occupants; gas heat; single-family detached home 

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

2010-11
Efficiency Only

2010-11
3.3 kW PV (-)

2010-11
 (w/PV)

THC OPTION B

Gas Heating

Gas Baseload

Water Heating

Everything Else

All values: kWh/yr 
1 therm = ~30 kWh 
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1788 

2638 

4320 

2010-11 Actual Use 
Efficiency Only (in kWh/year) 

Gas Heating

Gas Baseload
(DHW/Cook/Dryer)
Everything Else

2010-11  Summary (in kWh) 
Total use:  8,746 
PV production : 4,430 
Net: 4,316 

NOTE: 1 therm = ~ 30 kWh 



The Bergamaschi/SooHoo Residence 
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The Bergamaschi/SooHoo Residence 

50ºF 
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The Bergamaschi/SooHoo Residence 
Mount Shasta Degree Days 

 

Base 75
 

F            Base 55°F 

9,606                        3,670 

62% Reduction 
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Heating Degrees Days (HDD) 
Depends on Assumptions (Base 65, 60, or 55) 
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Degree days from www. degreedays.net; based on 2010-11; Slide credit – Bob Davis, Ecotops 









Infiltration & Insulation Opportunities 
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Whole House Approach  

• Baseload Electrical Consumption (1) 
• Envelope: 

– Air Infiltration (2) 
– Doors & Windows (3) 
– Insulation Performance (4) 

• HVAC: 
– Distribution System (5) 
– Equipment Efficiency (6) 

• Water Heating & Distribution (7) 
• Renewables (8) 
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Whole House Approach  

• Baseload Electrical Consumption (1) 

• Envelope: 
– Air Infiltration (2) 
– Doors and Windows (3) 
– Insulation Performance (4) 

• HVAC: 
– Distribution System (5) 
– Equipment Efficiency (6) 

• Water Heating & Distribution (7) 

• Renewables (8) 
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Whole House Approach 
Description  

“Identify & quantify the opportunity for 
improvement in every category.” 

 

– Frank’s project encompassed 2.5 out of our 8 
categories of measures, hardly what we would call 
“whole house” 
 

– …but added one powerful force: committed 
occupants 
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Can Frank’s Approach Work in Other 
States or Even Other Parts of California? 

YES, IT CAN 
• Occupants have 

tremendous control over 
their energy usage 

• It’s easy to put on a sweater 

• Baseload electrical 
consumption is typically the 
largest category of energy 
consumption 

• Renewables are getting less 
expensive 

 

NO, IT CAN’T 
• This site has a mild climate 

• This site has a simple & 
efficient architectural 
design 

• The envelope on this house 
is pretty good 

• “Typical” occupants won’t 
sacrifice this much comfort 

• “Typical” occupants aren’t 
this motivated  
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Conclusion (from the HVAC & insulation guy) 

The success of this project could be much less 
“occupant dependent” if HVAC & insulation 
opportunities were pursued. Some of these 
include: 

– 1st floor HVAC system improvement, i.e., airflow, 
distribution efficiency, & room air delivery 

– Air sealing opportunities 

– Attic & crawl space insulation improvement 
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1st Floor HVAC System 
Improvement 

1. Keep existing over-sized furnace & AC 

2. Increase airflow by adding a second return & 
increasing the supply duct sizes 

3. R-8.0 duct, half of the duct surface area 
(eliminate at least half of the supplies), & no 
duct leakage 

4. New nondiffusing supply grilles for better 
room air mixing (delivering at 600 FPM) 
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Attic & Crawl Space Air Sealing 
Opportunities 

1. Expose leakage sites in the floor assembly & 
the ceiling assembly 

2. Use gun foam & high temperature caulk to seal 
all of the penetrations 

3. Goal: Reduce infiltration by 50% (to 2.5 ACH50) 
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Attic & Crawl Space Insulation 
Improvement 

 

1. After air sealing, reinstall all fiberglass batts to 
be in contact with their air barrier (plywood 
subfloor or ceiling drywall) 

2. Properly install skylight batts & wrap skylights 
with PFSK duct wrap 

3. Dam attic hatch, equipment platform, & 
fireplace flues 

4. Install R-19 loose fill cellulose in attic over 
existing insulation & ducts 
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