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Executive Summary
Describe in summary form the proposed research topic, including what is proposed, why this research is important, how it will be conducted, and why ASHRAE should fund it.  (50 words maximum)
This analytical project would mathematically model, using hygrothermal algorithms, a below ambient pipe with several different pipe insulation systems, at a fixed pipe diameter, inputting hourly weather data from each of several different cities, for a long duration.  Output would be the predicted water vapor ingress, with condensation, into the pipe insulation system and the pipe insulation’s thermal performance with that moisture.  The generation of this new information, linking water vapor permeance to pipe insulation performance over time, would be a unique and valuable asset to those designing and specifying below ambient pipe insulation systems.

Background
Provide the state of the art with key references (at the end of this document) substantiating it.  (300 words maximum)
Both short-term and long-term failure of below ambient pipe insulation is a problem for both HVAC and refrigeration systems.  This is particularly a problem for pipes located in unconditioned locations, both indoors and outdoors, as well as indoor spaces that are only intermittently conditioned.  The design of these pipe insulation systems must include effective vapor retarder systems that are continuously sealed.  There is a lack of consensus about what entails effective vapor retarder permeance values for these systems, particularly with variations in geographic location and expected life durations, hence the need for this analytical modeling.  Details on how to effectively seal the vapor retarder systems, using practical methods, would be beyond the scope of this research project.

     


Research Need
Use the state of the art described above as a basis to specify the need for the proposed effort.  (250 words maximum)
Failures of below ambient pipe insulation systems do frequently occur.   They are particularly a problem in unconditioned spaces, both indoors and outdoors, as well as indoor spaces that are only intermittently conditioned.  With the goal of preventing these failures, there are research needs for both the empirical and analytical information on the performance of below ambient pipe insulation systems.  This research project would address the latter.  While the industry uses different values of water vapor permeance as being effective (such as 0.1 perm, 0.05 perm, 0.02 perm, 0.01 perm, and 0.005 perm), no analytical research effort has yet been attempted to address this knowledge shortcoming (at least none with publicly available results).  The results would improve the available data, that could be used by designers and specifiers of these below ambient pipe insulation systems, when addressing these insulation systems on both chilled water and refrigeration systems.

Project Objectives
Based on the identified research need(s), specify the objectives of the solicited effort that will address all or part of these needs.  (150 words maximum)
Computerized hygrothermal analyses will result in improved pipe insulation system designs, leading in turn to both improved building energy performance and improved commercial refrigeration system performance.  Finding the engineering link between pipe insulation water vapor permeance and long-term pipe insulation performance, on below ambient pipes, can be of significant value to those designing these pipe insulation systems.  To achieve this, the project would consist of a series of parametric analyses using several different pipe operating temperatures, several different North American climates (each represented by a year’s worth of standardized hourly weather, for each Climate Zone on the ASHRAE Climate Zone map), and several different permeance values representing a range of anticipated vapor retarder system permeance values.  With this information, the designers, in the future, would be able to write pipe insulation specifications that take into account below ambient pipe insulation performance over time.  



Expected Approach( )
( ),
( )
( )
( )
( )

Describe in a manner that may be used for assessment of project viability, cost, and duration, the approach that is expected to achieve the proposed objectives (200 words maximum).

Check all that apply:   Lab Testing ☐      Computations ☒     Surveys ☐     Field Tests ☐     
Analyses and modeling ☒     Validation efforts ☒     Other (specify) (  )

This research is expected to be computational but will rely on using material properties obtained by physical tests.  The successful contractor will be expected to provide evidence of validation efforts of the software he plans on using for this research.


Relevance and Benefits to ASHRAE
Describe why this effort is of specific interest to ASHRAE, its impact, and how it will benefit ASHRAE and the society. How does it align with ASHRAE Strategic Plans and Initiatives? How does it advance the state of the art in this area in general? Are there other stakeholders that should be approached to obtain relevant information or co-funding?  (350 words maximum)

  The results of the Research Project will be of significant value to all designers of both building mechanical systems and commercial refrigeration.  This RP would address ASHRAE Research Goals 1: Maximize the actual operational energy performance of buildings and facilities and 9: Support the development of improved HVAC&R components ranging from residential through commercial to provide improved system efficiency, affordability, reliability, and safety.  Mechanical designers will be able to use the generated results, resulting in both improved building energy performance and, through reduced water vapor intrusion, improved building mechanical system longevity.  

Current practice does not include any attempt to evaluate mechanical insulation system performance over time, this constituting a major shortcoming.  Hence, too many times, the mechanical insulation system is under designed, with regards to effective moisture control, with no way of predicting the effects of that shortcoming over time.  This proposed Research Project would change this situation, providing predictive results of moisture accumulation for different insulation systems in different climates, for pipe temperatures that include both commercial chilled water and refrigeration systems.




Anticipated Funding Level and Duration
Funding Amount Range:
$120,000 to $130,000
Duration in Months:
15
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Feedback to RAC and Suggested Improvements to RTAR Process
Now that you have completed the RTAR process, RAC is interested in getting your feedback and suggestions here on how we can improve the process.
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