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• About Axium Solar

• Solar Photovoltaic Systems: Residential Applications
• Installation – New Construction & Retrofit 

• Solar Basics: How Solar Works 

• Design Considerations & Best Practices (Case Study)

• Solar Energy Generation

• Cost of Going Solar
• Upfront & Future Costs

• Investment & Savings
• Tax credits & Subsidies

• Solar ROI & Lifetime Savings

• Environmental Benefits

AGENDA
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About Axium Solar
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• North Texas based renewable energy 
Engineering, Procurement, & 
Construction company

• Specialized in the design and 
construction of grid connected solar 
electric systems for both commercial and 
residential clients

• Founded out of Axium Electric, (dba 
Automated Controls), a low voltage, 
building automation subcontractor 
serving the commercial market for the 
past 26 years

• 7.3 MW of Installed Capacity

ABOUT AXIUM SOLAR
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• Licensing and Certification
• NABCEP Certified PV installers

• Master Electricians

• NABCEP Certified PV Technical Sales 
Professionals

• LEED Accredited Professionals

• Texas Small Business: NCTRCA, HUB, 
SCTRCA

ABOUT AXIUM SOLAR
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Solar Basics: How Solar Works
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TECHNOLOGY
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Solar Design: Best Practices
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SOLAR DESIGN
Considerations & Best Practices

Orientation & Pitch
• Ideal Orientation is 180 degrees due south, also SE, SW, E, W
• Ideal Slope is Site Latitude +/- 5 degrees (5:12 – 10:12)

Shading
• Ideally no shading between 9 am and 3 pm

Setbacks & Access rows (IFC 2012)
• 3ft on pitched roofs, 4-6 ft on flat roofs

Age, Material, & Condition of Roof
• Under 10 years old preferred

Electrical Infrastructure
• 200A Service Panel on single family home preferred
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SOLAR DESIGN
Considerations & Best PracticesCase Study:

5.4 kW DC PV System 
(20) 270 watt solar panels
(1) 5000 watt AC solar inverter
Orientation = 178 degrees
Slope = 27 degrees (6:12)
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SOLAR DESIGN
Azimuth

This chart compares the production of a 100 kWDC PV array at 
different azimuth degrees, all other variables being equal.

Direction Azimuth kWh Annual Delta kWh from 180 % Efficiency From 180

NE 45 90,828 49,516 64.72%

E 90 113,473 26,871 80.85%

SE 135 132,183 8,161 94.19%

S 180 140,344 0 100.00%

SW 225 133,560 6,784 95.17%

W 270 115,270 25,074 82.13%

NW 315 92,049 48,295 65.59%
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SOLAR DESIGN
Pitch

This chart compares the production of a 100 kWDC PV array at 
different tilt angles, all other variables being equal.  

Tilt kWh Annual Delta From Latitude % Efficiency from Latitude

0 124,700 15,644 88.85%
5 129,569 10,775 92.32%

10 133,534 6,810 95.15%
15 136,560 3,784 97.30%

20 138,726 1,618 98.85%

25 140,028 316 99.77%

30 140,477 -133 100.01%
32.9 140,344 0 100%

35 140,046 298 99.79%
40 138,750 1,594 98.86%

45 136,539 3,805 97.29%
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SOLAR DESIGN
ShadingCase Study: 5.4 kW DC PV System 

Shading impact of mature trees measured and accounted for in 
estimated energy generation
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SOLAR DESIGN
Roof MaterialCase Study: 5.4 kW DC PV System 

Standing Metal Seam Roof
No penetrations required to attach panels
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ROOF MOUNT
Comp Shingle
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ROOF MOUNT
Metal Rooftops
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SOLAR DESIGN
SetbacksCase Study: 5.4 kW DC PV System 

Required Setbacks
• Project permitted prior to adoption of 2012 IFC
• Current code requires 3’ setback from ridgeline & 18” from valleys
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Solar Energy Generation
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SOLAR DESIGN
Energy GenerationCase Study: 5.4 kW DC PV System 

5.3 MWh (5,300 kWh) in 8 months
• Average of 663 kWh/month
• Approximate savings of $80/month at 2015 rates
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SOLAR DESIGN
Energy Generation

Solar Energy Generation

Rules of Thumb

1 kW DC = 125 kWh AC / Monthly Average

5 kW DC = 625 kWh AC / Monthly Average

10 kW DC = 1250 kWh AC / Monthly Average
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Solar Energy Investment & Savings

21



• Budget Cost
• Average - $3,440 per kWdc

• Min/Max - $2,720 to $4,800

• Estimated Production
• 1,450 kWhac / kWdc

• Pitch 
• Parallel with the roof

• Power Density
• 13 - 14 Watt / sq.ft. of roof space

• Deadload
• 3 - 4 psf

DESIGN & BUDGETING
Roof Mounted Solar
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System Sell Price = $3.83 per DC Watt

Utility Incentive = $0.95 per DC Watt

Est. 30% Federal Tax Credit = $4,665.30

NET System Investment = $10,885.70

Projected Savings First Year = $954

Projected Savings Over 25 Years = $32,523

SOLAR CASHFLOW
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TOTAL INVESTMENT = $10,885.70

Current Effective Utility Rate = $0.12/kWh
Assumed Rate of Escalation = 3% Annually

PV System ROI = 11 Years

Minimum System Life = 25 Years
Projected Savings Over 25 Years = $32,523.27

SOLAR CASHFLOW
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Cost of Ownership & Maintenance

Inverter should be serviced at or around Year 15
Estimated cost $500 - $1000

Solar Panels are kept clean by regular precipitation

Cleaning with water (no cleaning agents should be used) is 
recommended during prolonged periods with no rainfall

SOLAR CASHFLOW
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Utility Incentives (Avg ~$1.00/Wdc)
• IOUs: Oncor & AEP 

• Oncor ~$1.00/kWdc

• Municipal: CPS Energy, Austin Energy, El Paso Electric, Denton Municipal

• Cooperatives: Coserv, TVEC, GVEC, Perdernales

Federal Investment Tax Credit 
• 30% Federal Tax Credit expires 12/31/2016

DESIGN & BUDGETING 
Incentives
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THANK YOU
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