
Horizontal Axis Wind Turbines vs. Vertical Axis Wind Turbines 

Structure Features: 
      The Horizontal Axis Wind Turbine (HAWT) during the rotation of the blades receive the combined effects of inertial force 
and gravity. The direction of the inertial force is subject to change while that of the gravity is stable so that the blades suffer an 
alternating load which is very detrimental to the fatigue strength of the blades. The generator of the HAWT is generally tens of 
meters away from the ground which makes it difficult and sometimes costly to repair and maintain the generator. 

      The Vertical Axis Wind Turbine (VAWT) during the rotation of the blades is better than that of the HAWT because the 
directions of the inertial force and gravity are stable and centralized. The blades are receiving a fixed load. Therefore, the 
fatigue longevity is longer than the HAWT’s. Additionally, the generator of the VAWT is generally placed under the rotor or on 
the ground making it much easy to repair and maintain. 

Environmental Impact & Concerns: 
      Although the wind is called as the clean energy and can be friendly to the environment some environmental problems 
caused by the wind turbines have also been prominent. These problems are mainly reflected in two aspects: (1) the noise 
problem and, (2) the negative impact on the local ecological environment & wildlife. 

      The tip speed ratio of a Horizontal Axis Wind Turbine is generally about 5 to 7.  With this high tip speed ratio the blades 
cutting the air flow produces a loud aerodynamic noise. Additionally, many birds can be harmed or find it difficult to escape 
the high-speed rotation of the blades.  

     The tip speed ratio of the Vertical Axis Wind Turbine is usually 1.5 to 2 which is much lower than that of the HAWT’s. By 
design, the VAWT’s low rotating speed basically can't produce aerodynamic noise and nearly mutes any noise generated. The 
benefits of muteness are apparent as it solved the problem of wind turbines not being able to be installed such as urban public 
facilities, residential areas, etc. due to the noise pollution. In this regard VAWT’s enjoy a wider field of application than the 
HAWT’s. 

      The benefits of the VAWT’s low tip speed ratio are not only environmental advantageous, but also beneficial to the overall 
performance of the VAWT’s. Based upon the aerodynamic analysis, the faster the object the greater the impact on the air flow 
field shape. 

Horizontal Axis Wind Turbines vs. Vertical Axis Wind Turbines Comparative Parameters: 
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Viability of Wind Turbines for the KBBC 

      The KBBC has an excellent location on Camp Island for uninterrupted wind flows from multiple directions to support wind 

turbine operations. There are no high buildings or tall trees close by impeding or redirecting the flow of air. The 12-mile-long 
Karluk Lake produces uninterrupted 6 mile flows of air to Camp Island from the Northwest and Southeast and to a lesser 
degree from the other quadrants.  Numerous wind flow studies for Kodiak’s wind patterns have been done by multiple 
entities and agencies verifying the viability and feasibility of harnessing Kodiak wind for power.  

       The wind flow map below for the Kodiak area validates the viability and feasibility of harnessing wind for KBBC power 
generation. My personal observations of the winds, directions, intensities and frequencies while at the KBBC the past 7 years 
pretty much aligns with the following wind speed maps produced by the Alaska Energy Association (AEA). 



Quick connect hydraulic lines from the CAT 247B3 track loader’s auxiliary line will 
power the tower’s hydraulic ram(s) 



KBBC – 10KW Vertical Axis Wind Turbine (VAWT) Site 

a

i

l

i

n

g
 

10kW VAWT Site – Clear & rough 
grade 75’x150’ area to install two 
wind turbines. Distance to Power 

House is approximately 375’ 

Power Generation Bldg. 

Refuge Pilot’s Cabin 

Approximate Refuge Property Lines 

The area shown for erecting two 10kW Vertical Axis Wind Turbines (VAWT) was chosen in large part for its: 

1. Close proximity (375’) to the power generation building.
2. Easy foot access from our storage yard and for equipment access during construction & maintenance.
3. High enough elevation to provide an uninterrupted flow of air over the surrounding vegetation.
4. No appreciable water table issues.
5. Good visibility and access to monitor from anywhere on the KBBC campus.
6. Easy and timely access for personnel and equipment to perform maintenance.

The clearing on the high knoll above and to the NW of the site was the preferred site. However, this site would 
have required:  

1. An 800’ access trail for the equipment and power cables.
2. It could not easily be monitored from the KBBC campus.
3. Protecting 800’ of buried power cables from the bears digging them up was not cost effective.
4. The access trail presented a serious safety concern with all the bear activity.
5. The added cost for building and maintaining the trail and the additional cabling was not cost effective.


