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Home Wind Energy: The Complete Beginner's
Guide to Small Wind Turbines

Everything you need to know about generating electricity from wind at home
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What Is Wind Energy and Why Should You Care?

Wind energy is electricity made from moving air. When wind blows, it pushes the blades of a turbine
around. That spinning motion turns a generator, which produces electricity. Small wind turbines
designed for homes, farms, and small businesses are widely available and can significantly reduce or
eliminate your electricity bill.

How a Wind Turbine Works — Explained Simply

A wind turbine has three main parts: the blades, the generator, and the tower. The blades are shaped
like airplane wings — wind creates a difference in air pressure on each side, causing them to spin. The
spinning blades turn a generator that converts motion into electricity. The tower holds the turbine up
high where wind is stronger and more consistent.

Types of Small Wind Turbines

Horizontal Axis Wind Turbines (HAWT)

The most common type — a propeller on a pole pointing into the wind. More efficient than vertical axis
turbines. Best for open areas with consistent wind direction. Automatically rotates to face the wind
using a tail fin or electronic system.

Vertical Axis Wind Turbines (VAWT)

Spins around a vertical shaft. Can catch wind from any direction. Quieter and better in turbulent or
gusty conditions. Generally less efficient than horizontal axis turbines.

Horizontal Axis (HAWT) | Vertical Axis (VAWT)

Efficiency 35-45% 25-35%

Wind direction  Must face into wind Any direction

Best location Open rural areas Urban, rooftops, gusty areas
Noise Moderate Lower

Cost Lower for same output Higher for same output
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Is Your Home Suitable for a Wind Turbine?

The most important factor is wind speed. Most small wind turbines need an average wind speed of at
least 10 mph (4.5 m/s) to be cost-effective. Check average wind speed at windexchange.energy.gov.
Your turbine should be at least 30 feet higher than any obstacle within 500 feet. Most zoning laws
require a minimum lot size of at least one acre.

How Much Electricity Can a Home Wind Turbine Produce?

Annual Output (12 mph avg) | Typical Use

400W -1 kW = 500-1,500 kWh/year Cabin, RV, boat

2-5 kW 3,000-8,000 kWh/year Small home

10-15 kW 15,000-25,000 kWh/year Large home, farm
20-100 kw 50,000-200,000 kWh/year Small business, farm

How Much Does a Home Wind Turbine Cost?

Turbine (2-5 kW) $8,000 — $20,000
Tower (6080 ft) $3,000 — $8,000
Inverter $1,000 — $3,000
Installation labor $4,000 — $10,000

Permits and inspections =~ $500 — $2,000

Total (2-5 kW system)  $17,500 — $46,000

Federal and State Incentives

The federal Investment Tax Credit (ITC) provides a 30% tax credit for wind turbine systems through
2032. The USDA REAP program provides grants covering up to 50% of costs for rural properties. Visit
dsireusa.org for state-specific incentives. Net metering lets you earn credits for excess electricity sent
to the grid.

Grid-Tied vs. Off-Grid Wind Systems

Grid-tied systems connect to the utility grid. Simpler and less expensive — no batteries needed. The
grid acts as your storage. Off-grid systems are completely independent, requiring a battery bank.
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Hybrid systems combine wind and solar for the most reliable year-round power.

Step-by-Step: How to Install a Home Wind Turbine

Step 1: Assess your wind resource — Use windexchange.energy.gov to check average wind
speeds. You need at least 10 mph average.

Step 2: Check local regulations — Contact your local planning or zoning office about height limits,
setback requirements, noise limits, and permits.

Step 3: Choose your turbine size — Calculate your monthly electricity usage from bills and use the
table above to estimate the turbine size you need.

Step 4: Get quotes from installers — Contact at least three certified installers. Find certified
turbines at smallwindcertification.org.

Step 5: Apply for permits — Your installer typically handles permit applications. Fees range from
$200 to $2,000.

Step 6: Prepare the site — Installer pours concrete foundation several weeks before tower
installation.

Step 7: Install the tower — Done by professional installer using a crane. Not a DIY task.
Step 8: Mount the turbine — Turbine lifted to tower top, blades attached, cables run down.

Step 9: Connect the electrical system — Licensed electrician connects to home electrical system
through inverter.

Step 10: Final inspection and activation — Building inspector approves, utility installs net meter,
system goes live.

Maintaining Your Wind Turbine

Annual inspection by a qualified technician ($200-$500) covers blades, tower, guy wires, electrical
connections, and safety systems. Visually inspect blades from ground every few months. Check tower
and guy wires for rust or looseness. Modern inverters require no regular maintenance.

Wind Energy vs. Solar Energy

Wind Energy Solar Energy

Best location Rural, open land, coastal = Anywhere with good sun
Works at night? Yes No

Works in winter? Often better in winter Reduced in winter
Upfront cost (5 kW)  $20,000 — $45,000 $12,000 — $20,000
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Wind Energy Solar Energy

Maintenance Annual inspection needed = Very low (no moving parts)

Noise Some noise Silent

Getting Started: Your Action Plan
1. Check your wind resource at windexchange.energy.gov
2. Check local zoning rules with your planning office
3. Calculate your electricity needs from 12 months of bills
4. Get a free site assessment from 2—3 certified installers
5. Check available incentives at dsireusa.org
6. Get written quotes and make your decision

For more information, visit www.FreeSolarSolutions.com
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