
308 Boucke Building 
University Park, PA 16802 
March 3, 2016 

Paul M. Kellermann 
116 Burrowes Building 
University Park, PA 16802 

Dear Professor Kellermann, 

The purpose of this proposal is to request approval to write our formal report on the feasibility of 
acoustical monitoring for small scale wind turbines.  In this proposal, we have included a 
description of the current problem, our research plan, schedule, and qualifications for writing this 
report. 

Wind turbines are becoming a common renewable energy source used throughout the United 
States.  As operation and setup costs for turbines have decreased, the use of small scale wind 
turbines has become feasible for homeowners, small businesses, and other 
organizations.  Currently, monitoring turbines for defects is slow, dangerous, and very 
intensive.  Small scale turbine inspections are rarely carried out due to high costs with little 
reward.  However, research has been done using acoustics to monitor wind turbine structures and 
isolate specific defects.  We believe that small scale wind turbine maintenance companies could 
use this method as a part of service to fix turbines before damage becomes extensive. 

Problem 

In recent years, wind turbines use has become more popular with energy suppliers.  The use of 
this clean energy source has become more feasible to use in small scale settings, such as the 
home or small businesses.  In order to maximize the efficiency of small scale wind turbines, they 
must be monitored to detect damage that may lead to full dysfunction of the turbine. 

Ideally, a system would be in place to detect structural damage present in these turbines and 
accurately monitor mechanical components for damage.  With such a system in place, 
maintenance would become easy, s damages could be detected at an early stage and repaired 
quickly.  This would be beneficial especially for small scale wind turbines, as less of these 
monitoring systems would need to be placed. 

However, small scale wind turbines are rarely monitored as rigorously as their full scale 
counterparts.  Though these turbines have become cheaper to maintain in recent years, upkeep 
costs may make it difficult for small scale turbine owners to afford routine monitoring.  This 
often results in wind turbine failures that could have been prevented by minor maintenance.  
Thus, damaged turbines often need to be replaced completely, which turns out to be more 
expensive and resource intense over time. 
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Currently, the owners of small scale wind turbines experience negative consequences of this 
issue, as they must pay for turbine replacement and damages when these systems are not 
monitored.  Wind turbine companies must also pay for repair materials and labor provided to 
their customers.  Wind turbine companies could use an acoustical monitoring system to save 
time and money on routine turbine inspections.  By having a monitoring system in place, small 
scale turbine owners could save money through the avoidance of major turbine damage and early 
detection of minor problems. 

We propose to write a feasibility report for the acoustical monitoring of small scale wind 
turbines. The following factors will be considered to determine if acoustical monitoring is a 
feasible solution: mobility, costs, reliability, and operation requirements. 

Research Plan 

The first step in any research plan is to identify what resources are currently available. We will 
examine the field of wind turbine monitoring to learn what methods are currently being used to 
assess the health of a wind turbine. Once we have an understanding of how wind turbines are 
currently monitored we will look into which options are can be directly implemented for small 
scale wind turbines and which options may need alteration. With the most feasible monitoring 
methods selected we will contact experts in the field of acoustics and wind turbine maintenance 
to determine which is the best for a small scale wind turbine.  

The research will progress as we attempt a field test of the acoustical monitoring system that we 
have selected. Depending on the system we select there will be different constraints but all 
acoustical monitoring techniques will have some similarities. We will need to set up some sort of 
receiver to pick up the vibrations of the wind turbine. The receiver will be connected to a data 
processing system, most likely a computer, to pick up any disturbances in the vibrations of the 
wind turbine. The ideal system would be affordable, easily movable, reliable, and easy to 
operate.   

Schedule 

March 1: Submit proposal draft 
March 1-3: Revise proposal 
March 3: Submit final proposal 
March 7-11: Spring break 
March 14-18: Research acoustical monitoring methods 
March 22: Submit literature review draft 
March 22-24: Revise literature review 
March 24: Submit literature review 
March 21-April 1: Contact field experts for additional resources and  information 
April 4-8: Research costs of wind turbine monitoring, write progress reports 
April 7: Submit progress reports 
April 11-15: Write formal report draft 
April 19: Submit formal report draft 
April 19-25: Revise draft 
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April 26: Submit revised formal report draft 
April 28: Submit final formal report 

Qualifications 

N  is pursuing a Bachelor’s degree in Food Science at The Pennsylvania State 
University.  She has a background in agricultural and environmental sciences through 
coursework that includes environmental resource management, geography, food sustainability, 
and engineering.  Through previous research projects at Penn State and through internship 
experience, she has gained skills in using databases, conducting literature reviews, and time 
management that will help her in writing the proposed report. 

J  is pursuing a Bachelor’s of Science degree in Energy Engineering at The 
Pennsylvania State University. His background includes engineering of energy systems, 
structural mechanics, material properties, and computer programming. He has had experience 
working for the U. S. Department of Energy as an intern processing large data sets, doing 
literature reviews, and evaluating projects viability. Through his education at The Pennsylvania 
State University and work with the Department of Energy Josh possesses skills that will be 
beneficial in writing this report.  

K  is pursuing a Bachelor’s degree in Mechanical Engineering at The Pennsylvania 
State University. He has a background in thermodynamics, properties of materials, programming 
and dynamics. He is currently working on a research project controlling thermo-acoustic 
instabilities in a Rijke Tube. With the education received at Penn State and his current research 
work, he has the required knowledge that will help him write this report.  

We request to write our formal report on acoustical monitoring of wind turbines.  By conducting 
a feasibility report on this method, we will be able to determine if this monitoring system will be 
useful for wind turbine owners and manufacturers.  Our qualifications and research plan show 
that we have the skills and tools necessary to successfully research this subject. 

Sincerely, 

N  
J  
K  




