	
 


Abstract
The abstract is a concise statement of the significant contents of your project. The abstract should be one paragraph of between 150 and 500 words. The abstract is not indents. 

Keywords: list 3 to 5 keywords that describe your project. 
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1.1 [bookmark: _Toc490488616]Project Scope
1.1.1 Project Description
The objective of this project is to study noise levels within the FAMU-FSU College of Engineering, identify spaces that have a higher concentration of noise, and engineer solutions to lessen or remove noise propagation to improve student life and environments within the college.
1.1.2 Key Goals
The key goals to achieve a lower noise level in study locations of the College of Engineering. The results of the study have to be clearly documented, and possible solutions will have the opportunity to be presented to the Dean of Engineering for consideration. While lessening the noise level is the main goal of the project, improving the lives and comfort level of students while they are in the College of Engineering is a secondary goal.
1.1.3 Markets
The primarily market for this project is the FAMU-FSU College of Engineering, however studies and solutions from this project can be utilized by high traffic buildings, such as libraries, schools, and other commercial buildings. Research from this project is applicable to smaller residential applications.
1.1.4 Assumptions
Below are some major assumptions that will be taken into consideration throughout the project:
· Extensive remodeling of the College of Engineering will not be possible. This includes replacing flooring and removing or modifying walls. Small scale modifications to the interior of the building may be proposed. 
· Solutions relating to changing of traffic patterns for students and/or staff and other solutions involving the culture of the campus will be accepted so long as they accomplish the main goal of noise reduction and are submitted with proper justification.
· There is not one solution to the project, a system of solutions will be implemented to achieve the goals of the project.
1.1.5 Stakeholders
Conner Thomas and Luis Blanco, two alumni of the FAMU-FSU College of Engineering, are the primary stakeholders and sponsors of this noise study. Dr. Carl Moore and Dr. Shayne McConomy are the primary advisers for this project. This project could be valuable to most, if not all, students and staff that use the building on daily. Guest and Visitors to the College of Engineering could also benefit from a quieter environment. 

1.2 [bookmark: _Toc490488617]Customer Needs
Customer needs are defined as the desire that causes a customer to buy a product or invest in the product based on the satisfaction of their needs (“What is a Customer Need?,” n.d.). To ensure the satisfaction of our customer we first had to define who the target market is. The market is defined by our sponsors as the students of the FAMU-FSU College of engineering. The need is to reduce the amount of noise in the common areas. Some of these common areas are designated study areas, but because of the noise students tend to be distracted while studying. The goal is to come up with a solution to the root cause of noise, and the solution must have long term effects. Based on our meetings with our sponsors we have concluded some of the needs based on questions asked and interpretation. 
Table 1. Customer needs interpretation 
	Question
	Response
	Interpretation

	Should we focus on a particular area or the entire building?
	There is no limitation on the focus. By conducting surveys and common observation, you should be able to choose three main areas, focusing on the worst first.
	- Focus on student’s needs first
- Find Problem Areas, find worst and then tackle more

	Is there a number of areas to focus on?
	Try and identify the three main areas of noise pollution and then see if your solution to noise reduction can be applied to those areas.
	- Strive for three specific areas.
- Based on survey should be able to prioritize areas of need

	How many diverse noise causes do you want us to focus on?
	- Identify sources of noise pollution to try to solve the issue instead of focusing on specific areas

	-Focus on solving source of noise pollution, not just areas


	If we were to use foam, should we create our own foam, use High Performance Materials Institute (HPMI) foam, or purchase foam?
	Look for a simpler solution or find foam that’s cheap but will look nice within the college.
	- Formal communication on how much everything will cost and then we will decide
- Will depend on if the foam eliminates the main pollution of noise

	How important is the aesthetics?
	Will likely need to be aesthetically pleasing, but talk to the College head to obtain a more accurate response
	- Needs to also be aesthetically pleasing

	How simple can we make the solution?
	Will likely need to talk to CoE administration for their input

	- The simpler the solution the better but has to be practical

	Should we focus on how loud a noise is or should we be focusing on the echo?
	Echo is a form of noise. From research, if that is some of the main causes of noise pollution then try and eliminate it.
	- Observe the main cause of noise pollution.


 
After asking the questions above, the customer needs were clarified. The sponsors require a study on what the sources of noise are and locations of the highest noise polluted areas. The focus should be on identifying sources of noise pollution throughout the building. Solutions should be implemented in specific areas. Through surveys distributed to students and faculty and investigation, specific areas of concern will be identified. The worst area will be the main focus for the study, however, at least two more areas will be included should time allow. The solutions should be aesthetically pleasing.
1.3 [bookmark: _Toc490488618]Functional Decomposition
For a successful approach towards the objective of reducing the noise throughout the building, it is optimal to generate a functional decomposition diagram that will serve, as a guide towards the project’s goal. This diagram, shown in Figure 1, consists of the three different phases of investigation in order to target the noise. The three phases of the function decomposition diagram are sense, analysis, and mitigate. The sense phase will consist of perceiving the source of noise and the impact of it through the different areas of the building. Whatever data collected from the sense phase will be examined and categorized in the analysis phase. In the mitigation phase, the data analysis will help figure out distinct methods to control the noise. Each of these phases are also subdivided into specific categories that will help complete the phases.
[image: ]
Figure 1. Functional Decomposition Diagram
To first get an idea of the problem, the noise must be investigated, or sensed. The first strategy is to get an instrument to record the sound levels in problematic areas. This can help analyze the types of sound encountered. Another form of investigation is through market investigation, through the form of a survey and communication with people who are frequently in the building. Asking the students, faculty, and staff of the building what the problematic areas around the building can help focus effort and resources into the problem, rather than constantly searching for it. The more reports of a problematic area also help prioritize which ones are more important, or the ones that affect students the most.
Analysis of the noise is the next component. Analysis is divided into two subsections, propagation and reverberation. The approach to analyze propagation within the building is using decibels as a quantitative data for evidence that the area researched produces noise pollution. By investigating the level of sound in each area, comparisons can be made to focus on the areas of the highest decibel levels. Reverberation is defined as the persistence of sound in a space after a sound source has been stopped (“Reverberation in buildings - Designing Buildings Wiki,” n.d.). Our objective is to observe the reverberation in different noise producing items/areas of the building.  
The final component of noise is mitigation. The three main ways to control noise are absorption, reflection, and diffusion. Absorption is when a sound wave hits a surface and the energy is absorbed into the surface, causing the sound wave to dissipate faster. Reflection occurs when the sound wave is bounced off a surface with little energy decrease. When a sound wave strikes a surface and the wave is split into multiple smaller waves, that is known as diffusion (“Reflection, diffusion and absorption of sound,” n.d.). The fourth potential mitigation strategy would be the prevent the noise from occurring in the first place. These four methods of noise mitigation will be investigated for potential implementation throughout the building.

[bookmark: _Toc490488619]1.4 Target Summary
To establish targets for this project, noise levels were first recorded in two main areas of the FAMU-FSU College of Engineering, the Atrium of Building A and the 2nd Floor Breezeway of the B Building. The noise was recorded using the cell phone application, Decibel X. The cell phones were placed in areas that were away from people so that the conversation noise did not skew the results. The noise was recorded for about 30 minutes to an hour when it was determined that the collection was sufficient and representative of the area. Table 2 shows the results of the sound recording within the FAMU-FSU College of Engineering.

Table 2. Decibel Levels in FAMU-FSU College of Engineering
	Location
	Time
	Average Decibel
	Max Decibel
	Min Decibel

	Atrium A
	1:30p-2:30p
	64.4
	77.0
	56.4

	
	12:00p-1:45p
	49.4
	72.2
	39.9

	2nd Floor Breezeway
	2:30p-3:00p
	63
	73.4
	55.5



In order to get a sense of what the noise levels should be within study areas of the FAMU-FSU College of Engineering, noise levels were recorded in comparable locations around town. Comparable locations were determined by a search into popular study areas for college students in Tallahassee. Strozier and Dirac libraries on FSU’s main campus, Lucky Goat, Starbucks, and Black Dog Café (Schulte) were all chosen to be studied. The noise was recorded at these locations at different times during the day to get an overall idea of how loud these popular study areas were. As within the College of Engineering, data was collected in these areas for an hour. Table 3 shows the results of the sound recording within these comparable locations.




Table 3. Decibel Levels at Various Comparable Locations
	Location
	Time
	Average Decibel (dB) 
	Max Decibel (dB)  
	Min Decibel (dB)

	Black Dog Café
	2p-3p
	49.2
	70.6
	30

	Starbucks
	8:30p-10:00p
	67.1
	82.2
	59.2

	Strozier Library
	9:45a-10:45a
	64.5
	87.3
	47.1

	Lucky Goat
	4:45p-5:45p
	69.4
	90.9
	69.2

	Dirac Library
	7:00p-8:00p
	63.6
	73.7
	58.3



The decibel app used to collect the data which gave us the average, the maximum, and the minimum of the readings. The survey conducted gave us the time when the students tend to study the most. Therefore, we proceeded to take data at those stated times and most popular places and set the targets for our sound level. The times of day were chosen based on the 4 highest percentages from our survey. There are different targets for average, minimum, and maximum because students adapt to different levels of sound based on the time of day. From the study conducted, the results showed 5:00 pm – 8:00 pm are the time frames people are studying at the College of Engineering, so the decibels require a lower maximum. A higher maximum is established from 11:00 am -2:00 pm due to the fact that classes get out and there is more student traffic. From all this information our targets were established, which can be seen in the target catalog of Appendix C.
The targets will be validated similar to the way that the initial recording was performed. However, while recording noise levels using a cell phone was sufficient for a getting a baseline measurement, a more accurate recording system will be used. Testing and validation will also involve a more in-depth recording process. Prototype data collection will be conducted from multiple locations and orientations within the room.  During this prototype testing, we will be able to record again, using a more advanced setup and multiple microphones to validate the baseline data recorded and ensure a reliable reading. Before and after readings can also be considered to determine the efficiency of solutions.
The primary focus of the data is not the average nor minimum noise levels, but the peaks. While researching comparable locations, like Strozier library or other places around town where people comfortably study, the College of Engineering had comparable minimum and average noise levels. However, the maximum decibel values of those places are quieter than the peak values of the College of Engineering at high traffic times. The main focus is to tackle those loud spikes of noise such that the noise levels at the College of Engineering on a daily basis are less noticeable. 
Since the project requires noise collection, random noise such as talking, and music might skew the data by setting the Decibel X to a rate of fast response which is about every 0.2 sec. To obtain more accurate data the setting was placed to slow response. The longer response target rate, which is set to 1 seconds, will yield more accurate averages of decibels.  This is important to establish appropriate noise levels. To obtain how sound waves travel, microphones will be placed close to the source of the noise and then a separate microphone will be placed next to the wall. This will read how the sound traveled from the source to the wall. From this data, the team can investigate the absorption of sound into the wall and the reverberation.  The parameter for the targets of A weighing, which is how the signaled is processed, was industry standard (“Measuring Sound”, n.d.).
In order to tackle the high peaks of noise within the College of Engineering, it is necessary to set some testing parameters that will aid in getting accurate data to analyze the reverberation and propagation of noise in certain areas of the building. There are several testing parameters that the team will be focusing on such as floor levels, microphones, area, the distance between the microphones, and time recording. The College of Engineering is a three-story building, so the tests will cover all these three-floor levels. At least three Arduino Boards will be used to collect data throughout the different areas within the building. Areas of major interest would be Atrium A and second-floor breezeway. These areas were selected through a survey, and the contributors were all students of the College of Engineering. The distance between the three microphones would be between 20 feet to 50 feet in the same area to collect most different noise levels within the same area. The microphones will remain in those designated areas for a time period of an entire day for three to four times a week. 

[bookmark: _Toc490488620]1.5 Concept Generation
[bookmark: _Toc490488621]Concept 1. FAMU FSU College of Engineering Mobile Application
The concept of creating an application for the college of engineering was formulated by the idea of positive reinforcement to reduce the level of noise while studying. The application consists of a sound reader that measures the decibel levels. The application will ask for permission from the user to allow the use of the microphone. It will not record the user’s conversation; it will only record the decibel reading. The incentive is that if the student logs into the application and starts recoding the decibels while studying and the decibel is below the standardized level for studying hours at the end of the week, then their name will be put in a drawing to receive a prize from the college. The application would additionally inform the students how many people are studying at the college, how much parking is available, and how many computers are being used in the computer labs. This concept is essential at the FAMU-FSU College of Engineering because it will generate an interface between the college and students. The application will give information about the capacity of the school during the day. Other colleges within the university have their own applications which allow students to interact with their college. The FSU transportation application allows for the students to know how much parking is available which reduces the time the student spends looking for parking. The same concept would be used to create our application to inform the student whether the college is full of students and its peak noise reading. 
[image: ] 
Figure 2. Sketch of the app logo

[bookmark: _Toc490488622]Concept 2: Quite Hours and Team Meeting Spaces
A lot of contribution to the noise levels around the FAMU-FSU College of Engineering come from the verbal conversations of the students and staff in the public areas. Since these conversations are distracting to people around them, implementation of meeting spaces, and quiet hours could reduce these distractions by relocating students to different areas of the school. Unused class and conference rooms can be converted and rented out to teams for student groups that need to get work done in a private setting. Rooms can be rented through a representative, or an online website can be used to reserve rooms digitally, like Strozier library’s room rental system.
	Quiet areas can also be put into place in public areas, starting at the library. The library and library annex currently do not enforce any quite hours. Having the librarian on duty to monitor the noise levels and distractions can help the library become a more welcoming place to avoid other noisier areas.  Slowly implementing areas of quite studying can help increase the self-awareness of others making too much noise around the school. These hours and areas can be expanded based on feedback. Over time, with these implemented ideas, the hope is to achieve an organization of different study environment; where students can decide if they need to be collaborative or need a more productive environment.

[bookmark: _Toc490488623]Concept 3. Device to Alert Custodial Staff When Trash Can is Full
One of the biggest sources of noise within the FAMU-FSU College of Engineering is the noise caused by cart wheels rolling over the tiles. The most common source of this noise is custodial staff moving the trashcans to every trash bin looking for bins that are full. One solution is to create a way for the custodial staff to be alerted when a trashcan is full. They would not need to wonder the common areas with a trash can if they knew exactly which trashcan needed to be emptied, thus decreasing the amount of noise caused by the wheels. The proposed method for alerting the custodial staff is adding sensors to the trash bins that sends a signal to the staff’s cell phone to let them know to go directly to that trashcan and empty it. The sensor would be a distance sensor mounted to the underside of the existing trashcan covers. Figure 3 shows a simple sketch of the sensor inside of the trashcan. Once the trash inside reaches a certain height, the sensor will register it and send a message to the custodial staff’s mobile device, which it will be assumed all staff members have. The delivery of the message could be through an application, a text message, or an email, and it will be determined what method is most efficient later in the design process. The sensor will also be battery operated so it will not need to be plugged in to provide power and will be removable if it would need to be repaired. 
[image: ]
Figure 3. Sketch of proposed sensor mounted inside a trashcan cover

Concept 4. Changing the Carts’ Wheels 
As stated in Concept 3, a large amount of noise is generated when the caster wheels of the trashcans pass over the tiles of the college. The problem is in both the caster wheels and the tiles. The floor tiles at the FAMU-FSU College of Engineering have a significant amount of spacing between tiles that promote noise when the caster wheels pass over. However, the tiles cannot be replaced because of the project’s assumptions stated in the project description. On the other hand, the wheels on the trashcans are able to be changed. The current caster wheels are made of nylon with reinforced glass fiber. This type of wheels can withstand a great amount of weight, but it cannot absorb and allocate the impact adequately, leading to high noise when it rolls over the tile. Higher noise is produced by these wheels if they are old and have a lot of dirt and grit embedded on them. A solution to this issue is to change the wheel type. The proper wheel type for this scenario needs to be made of softer materials, but at the same time being able to carry heavy loads. The benefit of a softer material is that when the wheels pass through the spacing between the tiles it will adapt to the shape of the spacing and absorb the shock, leading to a significantly lower noise or no noise at all. Different types of wheels fall into these criteria. Rubber wheels, polyurethane wheels, and pneumatic wheels will be tested on the cart and the decibels levels will be measured.  The one with the lowest decibels generated would be the right fit as a solution to this problem.

[bookmark: _Toc490488625]Concept 5. Quiet Cubbies for Breezeway 
This concept tries to directly mitigate noise in the area of the breezeway. People have mentioned in our research that the main source of noise is people talking to each other from other tables. The idea is to set up a grid of sound-proofing walls with anechoic panels on both sides, as well as the panels on the ceiling. Then, these walls will be set up as a grid system such that every box contains a table, so the sound can be contained within. The grid is lightweight, so the panels can be moved around to accommodate for space for some tables. The walls can be made from plywood, so they are lightweight and moveable. The anechoic panels can be made from lightweight foam placed in a pattern that will skew sound in different directions. The benefits to this system are that it would greatly reduce the noise pollution between tables, so people can focus on their own work and not get distracted from others. However, these could be perceived as not aesthetically pleasing. 
[bookmark: _Toc490488626]1.6 Concept Selection
Concept selection illustrates the decision of generating a prime solution. A prime solution is obtained by generating numerous types of solutions and comparing the benefits of that solution to the customer requirement. Each team member had originally come up with three solutions to the problem. During a group meeting, each member got to vote on the top 5 that were the best for the scope. This was the first-time concept selection had occurred, but the selections were based on engineering knowledge and capability. For the prime concept selection, the concern of bias was targeted by using processes that allow decision making based on weights, cost, and other parameters. 
The process for selecting the final concept was evaluated by establishing the design criteria, the house of quality, and the Pugh chart. The house of quality is used to ensure that customer requirements and expectations have a higher weight than that of other concepts generated. To gather more information on which concept to select, a Pugh chart was used to compare the design criteria. These processes allowed for variation in concept selection. Some of the concepts generated in the previous section were not comparable to the more practical concepts because they did not perform the same ways as the others. The concepts were still taken into consideration but after communicating with the sponsors the concepts were deemed unimportant, therefore it was not taken into account in some processes. 
The design criteria are centered around previously discussed parameters established by the customer requirements, the assumptions, and the targets. Through survey and decibel measurements, different factors were determined such as highly noisy areas and the main contributor of noise in the areas. When measuring the decibels on the designated areas, the team measure some high peaks of decibels that were correlated to students speaking loudly with each other and the custodial staff roaming around with the trashcan cart. Taking into consideration all of these factors, a more generalized criteria was established to support house of quality and Pugh chart. 
The house of quality begins with the customer requirements obtained from the questions and answers with the sponsors, they establish the key goals that need to be targeted. Each requirement has a weight for the importance they contribute to achieving the goal on a scale from 1-9, with 9 being the most important. These requirements and their weights are then compared to the engineering characteristics. These engineering characteristics, such as the decibel levels, size, and cost were collected from the targets in Section 1.4. Additional characteristics were created to make sure the weight calculation was accurate. These two lists are compared in the house of quality in Figure 4. 
[image: ]
Figure 4. House of Quality and Ranking of Engineering Characteristics

The engineering characteristics are the qualities of the solutions that can be adjusted, the engineering characteristics are what are evaluated against the customer requirements on a logarithmic scale, a blank square means no relation. The values are then weighted and summed to calculate the weight for the assembled engineering characteristics. Decibel Level, size, and cost were the most important to take into account as we take these characteristics onto the Pugh Matrix. They will then be compared to possible concepts to find a final solution to approach.
[image: ]
Figure 5. First iteration of the Pugh Matrix
In the first Pugh Matrix, shown in Figure 5, each concept was compared to the datum concept, the application. If a concept improved the criteria compared to the app, it was given a score greater than zero and dependent on how much it improved it. If the idea did not improve compared to the app, it was given a negative score and if it was neutral, it was given a zero. The Trashcan Sensors and Quiet Cubicles were lowest ranked against the datum, the app. The Trash Can Wheels and Quiet Hours were the two highest ranked concepts when compared to the application concept. These two ideas and the application were then compared again in another Pugh Matrix, shown in Figure 6.
[image: ]
Figure 6. Second iteration of the Pugh chart 
After a second analysis, the trashcan wheels stood out on top as the best concept over the other two. Through these various methods, the first concept selected will be to change the Trashcan wheels to a more noise-friendly wheel. The new wheels will be tested and analyzed, with the intention to implement on all of the trashcan carts. Although changing the wheels will reduce the noise caused by the trashcans drastically, they will still need to walk around the building looking for full trashcans. This reduces the efficiency of their job and can be a distraction to students trying to study. In effort to improve the lives of students and the custodial staff at the FAMU-FSU College of Engineering, the trashcan sensor will also be chosen as a concept. By following through with these two concepts, the team is confident that the two main goals of reducing noise and improving student life will be accomplished.

[bookmark: _Toc490488627]1.8 Spring Project Plan
[image: ]
Figure 7. Gantt Chart for Spring Project
For the future plans, the team will be focusing on both the trashcan dolly and the trashcan sensors. For the dolly, Donald, who is the facilities coordinator, will be providing the team with a trashcan dolly. The team will then perform preliminary data collection to target the main sources of noise that come from the trashcan and that are not directly linked to the noise coming from the wheel. Therefore, from the data, the team will be able to analyze the different variables of noise that exist, and how the alteration of these variables helps make the dolly quieter. Once all the data is collected and analyzed, the team will proceed to create a CAD design of a trashcan dolly with all the customizations necessary to make it noise free. Once the design is completed, the dolly will be 3D printed. Since the dolly is too big to be 3D printed, the team will have to seek outside sources that prints larger dimensions. In case the team doesn’t find an outside source, the dolly will be printed in parts at the College of Engineering.  The team will submit a purchase order of five four-inch polyurethane wheels and an exact dolly as the one in the College of Engineering. In continuation, the bill of materials will be updated to accurately represent the cost of the goods bought. The bill of materials will be specifically updated with more components for the sensor and materials that will directly reduce the noise from the trashcan sources. As mentioned before the customization of the dolly will allow for an easier assembly. The prototype will be designed as a locked in system to prevent future sources of noise due to spacing within the dolly and the trashcan. From the data collection, adjustments will be made to the trashcan to reduce the most amount of noise. After all the adjustments are made, the team will conduct a final noise test to compare the initial and final data to observe if any improvements occurred. 
The plan for the trash can sensor will require previous experience in mechatronic and programming classes. If any hurdles are encountered in the development of the sensor and source code, we must react quickly and seek assistance. Camilo Ordóñez taught the mechatronic classes and has micro-controller experience, we can also inquire about equipment and lab space that we may utilize for our sensor. Once the spring semester starts, we must start assembling and prototype code to allow enough time for debugging and prototyping. 
After we have two functioning prototypes, the next major step in the project is project closeout. We will focus on making sure all the information in the evidence is accurate and complete. Earlier in the semester, we must also assign a webmaster design and take care of the senior design website for the team; this person will be in charge of managing and uploading proper files to the webpage. An HTML template will be the reference from Bootstrap to provide a Skelton framework to make the website. During project closeout, the webmaster will finalize all information and documentation on the webpage. With the week leading up to Engineering day on April 18th, we will prepare our presentation and poster. Final project closeout will occur in the week before finals. Final project closeout will consist of final adjustments to the evidence and project “hand over”. We will strive to have all documentation in order so that should this project be continued; the next group will be able to understand our work and continue without assistance from the original group. Finally, on May 4th, 2019 at 9 am, the entire group will graduate from the FAMU-FSU College of Engineering. 
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[bookmark: _Toc490488633][bookmark: _GoBack]Appendix A: Code of Conduct
Mission Statement
Senior Design Team 503 is dedicated to a positive work environment throughout this project. Each individual team member will put forth their best effort in a respectful and professional manner to make this project a success.
Team Roles
	All team members are expected to contribute in all facets of this project when needed, the roles below are only an assignment of responsibility to the individual. If any additional assistance is needed the team as a whole is expected to be supportive and provide feedback. If a task does not fall within a team members responsibility, the team will first seek volunteers to complete the task, if there are no volunteers the team will distribute workload based on availability. 
Team Lead – Amy Sirak
The Team Lead will plan and delegate project objectives to the rest of the team, as well as supervise team members’ areas of focus.  External communication with sponsors and advisers will be carried out through the Tteam Llead. The Team Lead will also submit all assigned documents on behalf of the rest of the team. 
Research and Development Coordinator – Daniel Cerrutti
The Research and Development Coordinator will spearhead the collection valuable information on acoustics and noise reduction research from scholarly sources and other forms of investigation. The Research and Development Coordinator will also be responsible to communicate this information to the rest of= the team. Any experiments will be cleared by the Research and Development Coordinator where they will compile, analyze and present the data in a clear format. The Research and Development Coordinator will also act as the team Webmaster and will oversee the development of the team website. 
Financial Advisor – Juhil Ahir
The Financial Advisor has the responsibility to provide an accurate assessment of the necessary resources and the financial plan for the project. As well as, it is the duty of the Financial Advisor to report and to compile every document that supports any financial transaction and present them to the sponsor and advisor. 
Mechanical Engineering Lead – Michael Bartoletta
The Mechanical Engineering Lead will be responsible for the mechanical aspect of the design. ME Lead responsibilities also include knowing details about the design, collecting and condensing ideas from the other team members, and recording and archiving mechanical designs produced throughout the project. All computer aided design (CAD) will be the responsibility of the ME Lead, should it be applicable.
Industrial Engineering Lead – Jennifer Izaguirre
Industrial Engineering Lead contributes to analyzing, enhancing, and optimizing the design of the project. The main responsibility of the IE lead will be to work with the R&D coordinator to optimize the design of the project by presenting statistical data and conducting various tests to establish the costumers’ voice and define optimal solutions to the problem. The IE lead will also be responsible for any suggestions made that require industrial engineering background. 



Concept Specific Team Roles

	In order to better focus efforts for the two chosen concepts, the team will breakout into two smaller groups, each consisting of one mechanical and one industrial member. Michael and Jennifer will be focusing on the improved trash can design. Juhil and Daniel will be focusing on the trash can sensor design. Amy will handle project management for both groups and will be assisting both groups with their design. Every team member is responsible for their overall team role that is described above as well as the duties required of them in the small focused group. For example, as financial advisor Juhil is responsible for understanding and managing the budget of both concepts. 
Communication
The primary form of communication within the team will be over GroupMe, time dependent messages should be answered within 24 hours of receiving the message. Email will be the primary form of file transference. Files exceeding the file size limit will be uploaded to the corresponding Google Drive folder and an email or a GroupMe message will be sent to the group to confirm file upload. Files must follow a clear naming convention along with version number if duplicates are used. In-person team meetings will occur at least twice a weekweekly on Sunday at 10 pm, unless otherwise discussed to discuss progress and distribution of work, preferably after class lecture on Tuesdays and Thursdays. Should these times not be open for the group, a new meeting will be scheduled through GroupMe on the Sunday before. 
The team will strive to meet with the sponsors at least every other week and with the advisor at least every month, depending on the schedules of the sponsors and advisor. The team will meet with the sponsors and advisors in-person or through phone conversations. Team lead will be responsible for writing and sending emails to advisors and sponsors, other team members will send emails if the team lead is unable. Communication with advisors and sponsors over email will have all team members cc’d into the conversation. 
Decision Making
Decisions regarding the design and approaches to the study shall be conducted by all five team members. Decision making will be finalized once a majority of the team reached a consensus through a vote. Majority is defined as 3 out of 5 team members being in agreement. Each member must understand the logical and ethical reasons of all team decisions throughout the project. If for any reason a team member has a conflict of interest involving a decision that has yet to be made, they must disclose any knowledge that might affect their decision. This individual will be able to discuss with the group openly but will not be able to participate in the decision-making process.
Dress Code
Casual attire is acceptable during team meeting and discussions. During in-person meetings with advisors and sponsors, business-casual attire is acceptable and recommended. Jeans are also acceptable to be worn for meetings with the advisor. However, for in-person meetings with sponsors, jeans are not acceptable. When formally presenting to advisors and sponsors, business-professional attire is required.
Attendance Policy
[image: ]Team members are expected to attend regular team meetings as well as sponsor and advisor meetings. If a member is unable to make it to a meeting, reasonable notice must be given by either GroupMe or email. Attendance will be documented through the meeting minutes taken during the meeting.  If a member is repeatedly absent from team and sponsor meetings, the team will seek to first address the issue with the team member. Additional action, in the form of notifying Dr. McConomy, will be taken if the issue persists. Team members are also required to be at every presentation, regardless of if the team member is actually presenting. 
Process for Amending the Code of Conduct
If for any reason the Code of Conduct needs to be altered and amended, new sections can be added or removed by team members. Should an amendment be proposed, the team shall follow the decision-making procedures outlined above. A new Statement of Understanding to the Code of Conduct must be signed by all team members for the amendment to go into effect.













Statement of Understanding
	By signing this document, the members of Team 503/FAMU-FSU College of Engineering Noise Study all agree to the terms and conditions of the Code of Conduct above. 



[image: ]Name				Signature					Date
01/11/20199/28/18

Daniel Cerrutti		_____________________________		___________
[image: ]01/11/20199/28/18
9/28/18

[image: ]Michael Bartoletta		_____________________________		___________
01/11/20199/28/18
9/28/18

Amy Sirak			_____________________________		___________
[image: ][image: ]301/11/20199/28/18
9/28/18

Jennifer Izaguirre		_____________________________		___________
01/11/20199/28/18

Juhil Ahir			_____________________________		___________

9/28/18



[bookmark: _Toc490488634]Appendix B: Functional Decomposition


[bookmark: _Toc490488635]Appendix C: Target Catalog
Table 1. Sound level Targets (Mitigation)
	
Time of Day
	
Target
	
Value
	
Units



	
11:00 am – 2:00 pm 

	Average
Minimum
Maximum
	64.5
47.1
87.3
	
Decibels

	
2:00 pm – 5:00 pm 
	Average
Minimum
Maximum
	60.0
40.5
70.6
	
Decibels

	
5:00 pm – 8:00 pm
	Average
Minimum
Maximum
	66.5
63.73
82.31
	
Decibels 

	
8:00 pm – 10:00 pm 
	Average
Minimum
Maximum
	64.5
47.1
87.3
	
Decibels 








Table 2. Testing Parameters (Analysis)
	
Type of Test 
	
Target
	
Quantity 
	
Units


 
	Floor Levels
	1, 2,3
	N/A
	Floors

	Microphones
	Arduino board/Microphone System
	Minimum of 3
	N/A

	Area
	Atrium A, 2nd floor breezeway
	N/A
	N/A

	Distance
(between mics)
	20 - 50
	N/A
	Feet

	Time Recording
	Entire Day
	3 to 4 
	Days/Week

	
	
	
	


Table 3. Sound Sensing (Sense)
	 
Parameters
	 
Target 
	 
Units



	Slow Response
	    1
	Seconds

	 
Weighting
	   A
	N/A

	 Placement
	3 Locations
	N/A


 




[bookmark: _Toc490488636]Appendix A: APA Headings (delete)
[bookmark: _Toc490488637]Heading 1 is Centered, Boldface, Uppercase and Lowercase Heading
[bookmark: _Toc490488638]Heading 2 is Flush Left, Boldface, Uppercase and Lowercase Heading
[bookmark: _Toc490488639]Heading 3 is indented, boldface lowercase paragraph heading ending with a period.
Heading 4 is indented, boldface, italicized, lowercase paragraph heading ending with a period. 
Heading 5 is indented, italicized, lowercase paragraph heading ending with a period.

See publication manual of the American Psychological Association page 62



[bookmark: _Toc490488640]Appendix B Figures and Tables (delete)
The text above the cation always introduces the reference material such as a figure or table. You should never show reference material then present the discussion. You can split the discussion around the reference material, but you should always introduce the reference material in your text first then show the information. If you look at the Figure 1 below the caption has a period after the figure number and is left justified whereas the figure itself is centered. 

[image: ]
[bookmark: _Ref490482051][bookmark: _Toc490488644]Figure 3. Flush left, normal font settings, sentence case, and ends with a period.
In addition, table captions are placed above the table and have a return after the table number. The second line of the caption provided the description. Note, there is a difference between a return and enter. A return is accomplished with the shortcut key shift + enter. Last, unlike the caption for a figure, a table caption does not end with a period, nor is there a period after the table number. 


[bookmark: _Toc490488643]Table 1
The Word Table and the Table Number are Normal Font and Flush Left. The Caption is Flush Left, Italicized, Uppercase and Lowercase
	Level of heading
	Format

	1
	Centered, Boldface, Uppercase and Lowercase Heading

	2
	[bookmark: _Toc490488641]Flush Left, Boldface, Uppercase and Lowercase 

	3
	Indented, boldface lowercase paragraph heading ending with a period

	4
	Indented, boldface, italicized, lowercase paragraph heading ending with a period. 

	5
	Indented, italicized, lowercase paragraph heading ending with a period.
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