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2008 RESNET Conference—"A Changing Climate - An Emerging Opportunity"

Wednesday, February 20, 2008 — Session 8 — 10:30-12:00 a.m.

California Solar and New Solar 
Home Initiatives
—The Rater’s Role

California Energy Rater and 
Energy Building Consultant Track
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WELCOME

Gary Wollin
Douglas Beaman Associates

(209) 524-1000
gary@dougbeaman.com
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Solar Development and
History

Solar planning has been part of the building 
industry for several millennium.

Sometimes it has been
Passive Solar such as
the Anasazi Cliff Dwellings
in New Mexico.
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Other times it has been very active legislation.

The Justinian Code, which 
was established as 

Roman Law in AD 529-534. 

Provided for Solar Access Rights.

Solar Development and 
History—(CONTINUED)
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The Greeks learned that Homes that faced 
South were warmer in the Winter.

The Romans improved the plan and added 
windows of glass or mica on the South 
elevation of the home.

Solar Development and 
History—(CONTINUED)
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A Roman ‘Heliocaminus’—Sun furnace.
These ruins formed part of the Baths at Hadrian’s 
Villa Adriana.

A Bath Complex 
that employed  
Windows on the SW 
Side.

Solar Development and 
History—(CONTINUED)
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Solar Timeline 1887

Baltimore inventor Clarence Kemp patents 
the first commercial solar water heater. 
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Solar
Timeline 1909-1918—(CONTINUED)

Between 1909 and 1918 Bailey sold more than 
4,000 Day and Night Solar Hot Water 
Heaters.
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Solar
Timeline 1956-1958—(CONTINUED)

1956 -- William Cherry of U.S. Signal Corps 
Laboratories approaches RCA Labs' Paul 
Rappaport and Joseph Loferski about 
developing photovoltaic cells for proposed 
Earth-orbiting satellites.

1957 -- Hoffman Electronics achieves 8% 
efficient photovoltaic cells.

1958 -- T. Mandelkorn of U.S. Signal Corps 
Laboratories fabricates n-on-p (negative 
layer on positive layer) silicon photovoltaic 
cells, making them more resistant to 
radiation; this is critically important for cells 
used in space.

Hoffman Electronics achieves 9% efficient
photovoltaic cells.
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Solar
Timeline TODAY—(CONTINUED)

Space—Life Support and Systems 
Management
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Solar
Timeline TODAY—(CONTINUED)

Business
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Solar
Timeline TODAY—(CONTINUED)

Homes
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New Solar Homes
Partnership Program

http://www.gosolarcalifornia.org/
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New Solar Homes
Partnership Program—(CONTINUED)

The Final guidebook can 
be downloaded:
http://www.gosolarcalifornia.ca.
gov/documents/index.html
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Solar PV Components
Solar Panels (Modules), (PV), (Arrays)

Come in many types.
Inverters
Performance Meters
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Solar PV
Components—(Continued)

The Photovoltaic Panels
Photovoltaic panels, PV, are made of 

semiconductor materials.
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Solar PV
Components—(Continued)
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Solar PV
Components—(Continued)

PV installer verifies that the same number of each 
make and model number of PV modules used in 
the expected performance calculations are installed 
in the field.

HERS rater must verify that make, model, and count 
of modules are consistent with
CF-1R-PV.
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Solar PV
Components—(Continued)

The Inverter
An inverter takes DC electricity from the solar panels 

or batteries, and converts in into the AC electricity 
used by common household appliances.
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Solar PV
Components—(Continued)

The Inverter
Verify that the make 
and model of 
inverters used in the 
expected 
performance 
calculations are 
installed in the field.
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Solar PV
Components—(Continued)

Performance Meters
Measures and displays output AC power. 
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Solar PV
Components—(Continued)

Performance 
Meter
Verify that either a separate 
system performance meter 
or an inverter with an 
integral system 
performance meter is 
installed. 



23

232008 RESNET Conference—"A Changing Climate - An Emerging Opportunity"

The Rater’s Role
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CF-1R
NSHP-Tier 1

6.  T-24 Documentation

CF-1R that shows a savings of 15 percent or more, of 
the combined space heating, space cooling and 
water heating energy compared to Title 24.

Every builder supplied appliance is labeled 
“Energystar”. 

Solar water heating may be used to assist in meeting 
the requirements. 
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CF-1R—(Continued)

NSHP-Tier 2
7.  T-24 Documentation

CF-1R that shows a savings of 35 percent or more, of 
the combined space heating, space cooling and 
water heating energy.

And
40 percent of the savings must be from the air 
conditioning energy compared to current T24. 
Every builder supplied appliance is labeled “Energystar”.

Solar water heating may be used to assist in meeting the 
requirements.
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CF-1R—(Continued)

NSHP-Tier 2

CF-1R shows that home is 35.7% better than T 24. 
Is the COOLING 40% better than Standard Design?

9.31/15.61 = .5964  or 59.6%

Look at the other orientations!
North—65.7%; South—67.3%; West—60.7%
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CF-1R—(Continued)

CF-1R Preparation
The CF-1R must:
Show the measures used to meet the energy savings 
requirements,

Provide the listing of measures requiring field 
verification. 

By prepared Certified Energy Plans Examiners 
(CEPE) recognized by CABEC. 

Be uploaded digitally into the data registry of a 
‘California’ HERS Provider.



28

282008 RESNET Conference—"A Changing Climate - An Emerging Opportunity"

System Size Justification

System 5kW or less is are assumed to be in 
compliance.

System over 5kW requires justification. See 
Appendix 2.
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Verify all HERS Measures that specified on the 
CF-1R.

Verify the Mandatory Measures.
Building Envelope
Equipment Efficiencies
Windows, U-factors, SHGC, Size and Orientation.
Residential Lighting

Shading, Thermal Mass And Radiant Barriers

Raters NSHP
Verification Process
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PV Modules
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PV Modules—(CONTINUED)
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PV Modules—(CONTINUED)
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PV Modules—(CONTINUED)
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PV Modules—(CONTINUED)
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PV Modules—(CONTINUED)
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Inverter(s)

Verify that the make 
and model of 
inverters used in the 
expected 
performance 
calculations are 
installed in the field.
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Inverter(s)—(CONTINUED)
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Inverter(s)—(CONTINUED)
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Inverter(s)—(CONTINUED)
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Verification Process

Visual inspection/verification
Verify Equipment
Check if CFI
Verify array tilt & azimuth (CFI or actual)

Shading analysis
Check if minimally shaded
Verify 2:1 D/H ratio of roof obstructions
Verify D/H ratio or altitude angle of planted/planned trees
Verify D/H ratio of existing or planned neighboring buildings

Performance diagnostics
Measure solar irradiance in plane parallel to array
Measure ambient temperature in the shade
Verify system output >= expected output at measured conditions
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Tilt & Azimuth
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CA Flexible Install Criteria

For each system using the CFI criteria, HERS 
rater must verify that modules are installed 
with azimuth and tilt within the acceptable 
ranges.

(150°-270°, 1:12-7:12)
Note that each solar system using the CFI 

criteria must meet the minimal shading 
criterion.
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CA Flexible Install Criteria

150 deg

East 90°

South 180°

North 0°

West 270°

□ Azimuth   □ Roof Pitch (1:12 - 7:12)   □ Minimal Shading
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Verifying Azimuth
Using a Compass

Compass measurements 
must be corrected for 
magnetic declination. 
Determine the array 
azimuth angle between 
compass north and the 
direction that the PV 
modules face. 
Stay 15-20 feet away 
from any objects 
containing iron or steel.



45

452008 RESNET Conference—"A Changing Climate - An Emerging Opportunity"

Determining Magnetic Declination
For Compass Corrections

Go to the NOAA Website (see resource 
section) to determine actual declination for 
the zipcode where the PV panels are 
installed.

http://www.ngdc.noaa.gov/seg/geomag/jsp/Declination.jsp
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Magnetic Declination

Magnetic declination is the angle between 
the local magnetic field (the direction 
the north end of a compass points) and 
true north.

The declination is positive when the 
magnetic north is east of true north.

All of the points in California are east 
declination.

Website:

http://www.ngdc.noaa.gov/seg/geomag/declination.shtml

14° Declination

N MN
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APPENDIX 4. F
—Shading Verification
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APPENDIX 4. FAPPENDIX 4. F
Shading VerificationShading Verification––(CONTINUED) (CONTINUED) 
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Examples 
Minimal Shading Criteria

Ratio: 1D =1HRatio: 1D =1H

�



50

502008 RESNET Conference—"A Changing Climate - An Emerging Opportunity"

Examples—(Continued)

Minimal Shading Criteria

1. Identify Shading object.
2.Where is South?
3.What is the relationship 

of the vent to the solar 
path and the lowest 
corner of the PV?
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Examples—(Continued)

Minimal Shading Criteria

Does this satisfy the 
2:1 criteria?

South Facing  180°
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Examples—(Continued)

Minimal Shading Criteria

South Facing  180°

Does this satisfy the 
2:1 criteria?
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Shading Analysis
Mature Tree Height

If the type of tree is unknown, it must be 
assumed to be large.

The mature heights of trees used in the 
expected performance calculations are:

Small TreesSmall Trees----20 feet 20 feet 
Medium TreesMedium Trees----35 feet35 feet
Large TreesLarge Trees----50 feet50 feet
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Examples
Mature Tree Height
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Examples—(Continued)

Mature Tree Height
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Examples—(Continued)

Mature Tree Height
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Shading Analysis
Using Solar Pathfinder
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Shading Analysis
Using Solar Pathfinder

On-site shading conditions can be verified using a Solar 
Pathfinder.

Position at the point on the PV array that has the maximum 
shading. Corrections can be made if used from the ground.

The instrument is leveled and oriented with true north.

Using the angle estimator grid will give the information in the 
format used by the CEC PV Calculator.
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Shading Analysis—(Continued)

Using Solar Pathfinder
Solar Pathfinder with 
the Angle Estimator 
Template.

Note: the Pathfinder 
is set-up for 16°
Declination.

SS

NN
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Shading Analysis—(Continued)

Using Solar Pathfinder
Scribed Angle Estimator                 Shading by Sectors Completed
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Shading Analysis—(Continued)

Using Solometric SunEye



62

622008 RESNET Conference—"A Changing Climate - An Emerging Opportunity"

Shading Analysis—(Continued)

Using Solometric SunEye
An electronic enhancement of the Solar Pathfinder 

uses a digital camera with a fisheye lens that is 
mounted looking up.

An image is taken that is automatically processed to 
produce data similar to the solar pathfinder.

The data must be downloaded to a computer and 
converted to the format used for determining 
expected performance. 
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Site Verification
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Checking Tilt and w/m3
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Inverter in Garage
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Inverter
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Checking the CF-1R-PV
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Round Temperature Down

83° Ambient Temperature
685 W/m2
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