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John Ewan

� Cal Poly Graduate

� Licensed General Contractor

� Designer/Builder Passive Solar

� Pacific Energy Company, 1980

� First PV System – Off Grid, 1980

� CABEC Certified Energy Analyst

� Photovoltaic Basis of Design – SME

� Net Zero Team Member



Net Zero?

� CEC Net Zero is offsetting on site TDV energy use as referred to
in T-24. (Envelope)

� Energy Cost Net Zero is offsetting all Electric Utility Cost. 

� Full Net Zero is offsetting all on site energy use.



TDV

� TDV = Time Dependent Valuation, with higher value energy 
occurring during peak times of usage

� Currently High Value Electricity is during the summer weekday, 
noon to 6pm.

� Net Metering allows for the annual accumulation of energy 
production.

PG&E Time Dependent Valuation (TDV) – Economics Methodology 



Basis Loads

� Base on Building Occupancy

� Envelope Heating & Cooling

� Lighting Loads

� Plug Loads

� Process Loads

� Specialty Software for:

� Pool Heating

� Personnel Loads

� Electric Car Charging



Location

� Climate Zone Effects Energy Design Choices.



Energy Use Based on 
Occupancy Type

� Relative energy use of building types



Area Considerations

� Impediments (vents, equipment)
� 2.5 x Height clear from East, South & West

� Orientation & Slope
� Southwesterly for TDV gain.
� Minimum 10 degree slope.
� 18 to 28 degree slope best.



Structural Considerations

� BOS space requirements

� Inverter(s)

� Can be the size of a paperback book to 
larger than a refrigerator.

� Conduit

� Needs to be properly sized and terminated 
to meet code requirements.

� Roof Loading

� Bolt Down Mounting Systems ~ +3# sq. ft.

� Ballasted Systems ~ + 9# sq. ft.



Cal Fire

� Provide Access Around Perimeter, Equipment & Skylights, Then 
down the Middle



Examples

� Electric Vehicle Charging

� Tesla Roadster ~ 50 kWH, Chevy Volt ~ 12 kWH

� 1 kW (CEC) Array = ~ 75 Sq. Ft.

� ~14’ wide x 6’ tall sloped roof

� Gap rows ~30” on a flat roof 



PV Investment Value

� Build PV into the original Project Goals

� A Measure of Security: Cashflow Payback: 4.8 years

� Net Present Value (NPV): $347,497 on $221,000.00 
Investment. 

� Internal Rate of Return (IRR): 19.6%

� Stabilize Cost - Solar Electric (PV): $0.07 per kWh.



Integrated Design Process

(adapted from Bill Reed, www.integrativedesign.net )



Net Zero Team

� Create the Net Zero Energy Design Team:

� Lead Designer

� Certified Energy Analyst (CEA)

� Performance Modeling

� 3rd Party PV System Consultant

� HERS II Rater

� Commissioning Agent 

� MEP Consultants

� Structural Engineer

� Builder



Good Works

� Sample Systems 



Contact

� www.alteryourenergy.com
� 2121 Santa Barbara Avenue, San Luis Obispo, CA 93401 805-544-4700


