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Problem Statement

The design project the group has been assigned is sponsored by the Florida Department of Health. This project is to develop a ventilation assessment tool to be used by radon mitigators in the field. The assessment tool will be a formatted spreadsheet that is capable of displaying how much air is needed to dilute the levels of radon in a high rise residential building. The spreadsheet will allow the mitigators to obtain the amount of outside air ventilation needed to reduce the radon down to a safe level. The goal is to be able to know very little about a residential structure, input significant leakage characteristics as well as the radon level, and determine the ventilation rate appropriate for the structure. If successful, the spreadsheet will be available to be used on any type of residential structure.

Background

Radon is a naturally occurring odorless, colorless radioactive gas that can cause lung cancer. Radon is developed from the breakdown of uranium in the earth’s crust. Historically radon problems were only expected to be found in the basement or lower stories of buildings.  Also mitigation systems were designed with the understanding that the installer would have unfettered access to the whole of the building.  In Florida, neither is necessarily true.  Elevated radon has been found on the 24 floor of high rise residential buildings.  In condominium developments, home owners with radon problems can not modify parts of the building owned by the association with out their permission and certainly can not run parts of radon mitigation systems through other owners’ units.  In apartment complexes, where sub-slab mitigation systems have been employed, their effectiveness has been severely compromised by the complex nature of the foundation systems.  This has driven a reliance on ventilation as a mitigation strategy for multi-family structures. Unfortunately the average mitigator does not have a tool readily available for evaluating the appropriateness of radon ventilation.  In the Florida Building Code, there is a caveat that says ventilation shall not be used as a mitigation option if it increases the total ventilation rate of the building above the maximum permitted in the energy efficient building code. In order to solve this problem the mitigators will use our spread sheet and determine the correct amount of ventilation necessary to decrease the levels of radon to a safe level.

Objective
The objective is to develop an assessment tool, a spread sheet, for mitigators to use in order to easily determine the flow rate of incoming air required to reduce the levels of radon to a safe level of about 4 piC/L. This level of radon was determined by the department of health as a safe level of radon that will not cause harm to any individual over a long period of exposure. 

Methodology

Over the next semester the team will focus on altering the appropriate equations so they can be used in the spreadsheet, designing the spreadsheet, and testing the spreadsheet. The most important aspect at hand with this project is to accurately formulate the equations dealing with dilution, radon generation, and the effects of air leakages of the different structures. The equations have the potential of being very complex but are essential to the eventual production of the spreadsheet. The equations are taken from the CONTAM user manual but need to be modified in order to accurately display the results in a spreadsheet.  The most challenging aspect when dealing with these equations is determining the generation rate of the radon. When the spreadsheet is being used in the field the mitigator will not be able to assess the amount of radon being generated in the room therefore the team will need to be able to accurately estimate a generation rate of the radon based on the surface area of the material used to construct the building. In order to test the results of the spreadsheet the group will test idealized units with the spreadsheet as well as in CONTAM. If these results are close to one another then the spreadsheet is working fine but if not further adjustments need to be made. The team will also be testing actual apartments in high rise residential buildings with various mitigation methods and blower door tests. These apartments will also be evaluated with the spreadsheet as well as with CONTAM to verify the results. These units will be modeled on CONTAM to compare the simulation results with the actual results that will be obtained using the spreadsheet. This will give the group an understanding of how well the spreadsheet models each unit, and it will also allow means to verify which parameters mostly influence the results. From this point the final adjustments will be made in order to make the spreadsheet realistically applicable. 

Expected Results
The results from the spreadsheet, at this point, will be accurate measures of additional outside air flow rates necessary to mitigate the radon effectively. This flow rate provided will now need to meet the building ventilation energy efficiency standards. This is the greatest significance of the spreadsheet application because this is the main concern in the scope of the project due to the efficiency limitations. The group will use the results to tie into the existing air-conditioner if possible. If the results do not meet the standards required the spreadsheet will need to advise the mitigator to implement the possible use of an ERV (Energy Recovery Ventilator). More research will be done on the ERV and its applications for the simplicity of the spreadsheet results. The final results from the spreadsheet will assist in providing an effective identification of the appropriate ventilation system required for successful radon mitigation.

The group currently has multiple contacts in Miami, FL that live in high rise residential buildings. They have agreed to allow entry into their apartments for blower door fan tests as well as radon tests. The team will be traveling to Miami in early February to perform these tests in the three apartments where access has been given. The results of these tests will assure the accuracy of the spreadsheet and can be used in conjunction with CONTAM to check the accuracy of the spreadsheet. Testing multiple buildings and apartments will allow the spreadsheet to be versatile and have the ability of testing multiple unit configurations. 

Constraints

The major constraints inhibiting us are building codes and standards that control the amount of ventilation allowed for a building, these codes also regulate the efficiency of such ventilation systems. Another constraint is time; the group only has one semester left to achieve this goal so hard work needs to be done. The moisture content of the incoming air to the ventilation system is also a limiting factor because the incoming air can not damage the existing air conditioning system or building therefore a dehumidifier needs to be used. Considering the distinctiveness of this project, the team will not need anything ordered, built, or machined in order for completion of the project. Any measuring devices required for testing will be provided by the Florida Department of Health free of charge. Any costs for travel and stay will also be funded by the group’s sponsor. The group has not used any money from the budget because all the software and literature has been provided for free.
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Task Name:

Updiate Meeting Schecie w/ DOH.

Improve Spresdshest
Research ERY

ConfTa Simuatian

Research Ventistion Eneray
Perform On-site Testing

Test Accuracy of Spreadshest
Test Cat Farat Wi ConTAM
Test Cat Farat Wi Spreacshest
Implement ERY usage
Compite Spreadsheet

Create Final Report

Duration

2days.
59days
3days,
3 days
5days,
2days,
50days
7 days.

7 days.
5days,

7 days.
27 days?,

Start

Mon 111208
Th 178108

7 Weon 11208
Th 178108
Th 11228
Fri1r2ams
Wed 12108
on 3188
on 3188

7 on 3smme
Mon 311609
Fri 368

Finish.

Tue 111308
Tue 36108
Wed 11418
Th 211808
Wed 112618
Mon 112608
Tue 36108
Tue 31708
Tue 31708
Frianams
Tue 32408
Mon 4113109
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