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TO: Patrick Noonan, Chair TC 1.8, pat.noonan@us.knaufinsulation.com 
Andre Desjarlais, Research Subcommittee Chair TC 1.8, desjarlaisa@ornl.gov  

 
CC:  Arthur Giesler, 2014-15 Research Liaison Section 1.0, 1art.giesler@att.net 

Shinsuke Kato, 2015-16 Research Liaison, 1.0, kato@iis.u-tokyo.ac.jp  
 

FROM: Michael Vaughn, MORTS, mvaughn@ashrae.org 
 

DATE: July 29, 2015 
 

SUBJECT: Research Topic Acceptance Request (1761-RTAR), “Modeling Heat and Moisture 
Transport in Mechanical Insulation Systems on Below Ambient Insulated Pipes” 

 

 

During their recent Annual meeting, the Research Administration Committee (RAC) reviewed the 
subject Research Topic Acceptance Request (RTAR) and voted 5-0-0 to reject it. The following are 
the consensuses reasons for rejecting this RTAR: 

 
1. Needs detailed review of literature describing the current state-of –the-research in this 

field. 
2. Secure co-funding for this research from manufacturers, and others that will benefit from 

this research. 
3. Detailed technical approach is required. Long-term validation of combined heat and 

moisture simulation models very challenging. The RTAR mentioned one specific software 
program and suggests that it is good enough to conduct the research. No evidence was 
provided, however, for such confidence.  

 
By rejecting this RTAR, RAC is strongly suggesting to the TC that this particular topic be dropped 
from the TC research plan based on the information that has been provided. 

 

An RTAR evaluation sheet is attached as additional information and it provides a breakdown of 
comments and questions from individual RAC members based upon specific review criteria. This 
should give you an idea of how your RTAR is being interpreted and understood by others. 

 
If the TC wishes to pursue this topic further, please address the above issues noted by RAC in a 
revised version of the RTAR with the help of your new Research Liaison, Shinsuke Kato,  
RL1@ashrae.net, prior to submitting it to the Manager of Research and Technical Services for 
further consideration by RAC. In addition, a separate document providing a point by point 
response to each of these comments and questions must be submitted with the RTAR. The 
response to each item should explain how the RTAR has been revised to address the comment, or 
a justification for why the Technical Committee feels a revision is unnecessary or inappropriate. 
The RTAR and response to these comments and questions must be approved by the Research 
Liaison prior to submitting it to RAC. 

 
The next submission deadline for RTARs and WSs is August 15, 2015 for consideration at the 
RAC 2015 fall meeting. The submission deadline after that is December 15, 2015. 
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Project ID

Project Title

Sponsoring TC

Cost / Duration

Submission History

Classification:  Research or Technology Transfer
RAC 2015 Annual Meeting Review   

Essential Criteria Voted NO Comments & Suggestions
Background: The RTAR should describe current state of the 
art with some level of literature review that documents the 
importance/m#2nitude of a problem. References should be 
provided. If not, then note it in your comments.

#1 - No references provided   #2 - Believe that TC 1.8 topic 1703 needs to be completed before this RTAR is moved forward.   #9 - RTAR does not describe the 
current state-of-the-art or reference any literature review.   #7 - There is no literature review and description of currently available mathematical models to address the 
simultaneous heat and moisture transfer due to both vapor pressure and thermal gradients. WUFI is not capable of solving the simultaneous heat and moisture 
transfer in hygroscopic materials. The hygroscopicity in terms of sorption isotherms or water activity is not considered in WUFI models.   #8 - Very limited literature 
background was given, and only referred to one specific software tool.

Research Need: Based on the background provided is the 
need for additional research clearly identified? If not, then the 
RTAR should be rejected. 

#9 - Very concerned that the Research Need states "It is expected that the results will provide a mathematical method for quantification and prediction of the rate of 
water vapor permeation into mechanical insulation on below ambient systems, such as chilled water, and provide confidence in that model."  Why expected?  Shouldn't 
that be the  goal of the project?  #7 - Not well established.   #15 - It appears that the success of this project is contingent upon the completion of 1646-RP, so I am 
concerned that it may be premature to move this forward at the moment.  #4 - I don't understand how this interacts with RTAR 1703, and ongoing RP-1646 work by the 
same TCs.   #8 - Long-term validation of combined heat and moisture simulation models very challenging. The RTAR mentioned one specific software program and 
suggests that it is good enough to conduct the research. No evidence was provided, however, for such confidence. Even if this were true, then this project lacks 
innovation by falling into simulation exercises.

Relevance and Benefits to ASHRAE:
Evaluate whether relevance and benefits are clearly explained 
in terms of:
     a. Leading to innovations in the field of HVAC &    
Refrigeration
     b. Valuable addition to the missing information which will 
lead to new design guidelines and valuable modifications to 
han#1ooks and standards.
Is this research topic appropriate for ASHRAE funding? If not, 
Reject.

#10 - I FEEL LIKE THIS ONE IS BETTER FUNDED BY THE INSULTATION INDUSTRY, OR MAJORITY CO-FUNDED.   #9 - RTAR states that the research will 
produce new and useful methodology…need more detail. #7 -  Weak justification about value to ASHRAE.  #4 - Category B, valuable information needed for better 
designs - and better products.

Other Criteria Voted NO Comments & Suggestions
Project Objectives: Based on the background and need, 
evaluate whether the project objectives are:
1. Aligned with the need
2. Specific
3. Clear without ambiguity
4. Achievable
If not, then appropriate fee#1ack should be provided.

#15 - well written
Expected Approach and Budget: Is there an adequate 
description of the approach in order for RAC to be able to 
evaluate the appropriateness of the budget?  If not, then the 
RTAR should be returned for revision.
Anticipated funding level and duration:

#1 - The modelling is to be based on results from RP-1646; however, there is an ongoing debate about the validity of data taken during RP-1646.   #15 - The proposed 
work seems like it may be a small effort to codify and run simulations using the results of RP-1646.  This may be a project that could be done as a follow project for a 
much smaller budget and shorter timeline.  #4 - not certain

References: Are the references provided? #2 - Need references.

Decision Options
Initial 
Decision? Final Approval Conditions

ACCEPT  AS-IS               

ACCEPT W/COMMENTS                     

REJECT

ACCEPT Vote - Topic is rea#15 for development into a work statement (WS).                                                                                              
ACCEPT W/COMMENTS Vote - Minor Revision Required - RL can approve RTAR for development into WS without going back to RAC once TC satisfies RAC's approval condition(s)  
REJECT Vote - Topic is not acceptable for the ASHRAE Research Program

IF ABOVE THREE CRITERION ARE NOT ALL SATISFIED - MARK "REJECT" BELOW & CONTINUE REVIEW BELOW

#2 - Delay until 1703 is complete.   #9 - Why do the research if the results are "expected" to achieve a goal.  Also the benefits of the project need to be more clearly 
defined.  #7 - It is not just the missing values of thermal conductivities, which would be obtained from RP 1646, would be enough to conduct this research. Appropriate 
mathematical models and associated software is not available to perform these analyses. It needs more fundamental development of numerical methods. 

1761

Modeling Heat and Moisture Transport in Mechanical Insulation Systems on Below Ambient Insulated Pipes

TC 1.8 (Mechanical Systems Insulation)                                                                                                                                                                                                                                                                                
Co-sponsored by: TC 1.12 (Moisture Man#2ement in Buildings), TC 4.4 (Building Materials and Building Envelope Performance) and TC 10.3 (Refrigerant Piping, Controls, and 
Accessories)

$75k / 18M

1st Submission  

Basic/Applied Research



Research Topic Acceptance Request Cover Sheet   Date:   
             
(Please Check to Insure the Following Information is in the Work Statement )       
A. Title         Title:         
B. Applicability to ASHRAE Research Strategic Plan              
C. Application of the Results                  
D. State-of-the-Art  (background)                
E. Advancement to State-of-the-Art           
F. Justification and Value to ASHRAE      RTAR#         
G. Objective              (To be assigned by MORTS) 

  

  

  

H. Estimated Duration                   
I.   References            
        Results of this Project will affect the following Handbook Chapters, 
        Special Publications, etc.: 
                
                  
                   
                
              
                   
             
                          
             
Responsible TC/TG:  

  

  Date of  Vote:   
             
 For      Co-sponsoring TC/TG/MTG/SSPCs (give vote and date): 
 Against   *       

  

  

  

 Abstaining  *      

  

  

  

 Absent or not returning Ballot *       

  

  

  

 Total Voting Members      
          
RTAR Lead Author:          
Expected Work Statement Lead Author: 

  

  

  

     Potential Co-funders (organization, contact person information):  
                  
Research Classification: 

  

              
       Basic/Applied Research 

  

  

            

  
       Advanced Concepts 

  

  

           
       Technology Transfer 

  

  

           
   
    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

       
        Yes  No   
Has an electronic copy been furnished to the MORTS?           
Has the Research Liaison reviewed the RTAR?           
             
*   Reasons for negative vote(s) and abstentions         
        

 

  



DRAFT RTAR Template 

Title: _________________________________________________________ 

Summary 

 

 

 

 

 

 

Background 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Provide the state of the art with key references (at the end of this document) substantiating it (300 
words maximum) 

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) 

 



Research Need 

 

250 words 

 

 

 

 

 

 

 

 

 

Project Objectives 

 

 

 

 

 

 

 

 

 

 

 

 

Use the state of the art described above as a basis to specify the need for the proposed effort (250 
words maximum) 

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) 



Expected Approach 

 

 

 

 

 

 

 

 

Relevance and Benefits to ASHRAE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proposed Budget and Duration: 

 

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) (  ) 

 

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) 



Anticipated Funding Level and Duration 

 

References 

 List the key references cited in this RTAR 

Funding Amount Range: $______ 

Duration in Months: ______ 
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	Date: 01/26/2015
	Check BoxA: Yes
	Check BoxB: Yes
	Check BoxC: Yes
	Check BoxD: Yes
	Check BoxE: Yes
	Check BoxF: Yes
	Check BoxG: Yes
	Check BoxH: Yes
	Check BoxI: Off
	RTAR Title: Modeling Heat and Moisture Transport in Mechanical Insulation Systems on Below Ambient Insulated Pipes
	RTAR #:     1761
	Responsible TCTG: TC 1.8
	Date of Vote: 1/26/2015
	Special Publications: Handbook of Fundamental Chapter 23 and 10.
	Text1: 6
	Text2: 0
	Text3: 0
	Text4: 1
	Co-Sponsoring TC/TG/MTG/SSPC: TC 1.12, 6/28/2014, 7 Affirm.,  0 Again., 0 Abst., CNV
TC 4.4 1/20/2014, 9 Affirm.,  0 Again., 1 Abst.
TC 10.3, 1/24/2014, 6 Affirm.,  0 Again., 0 Abst.
	Text5: 7
	RTAR Lead Author: Gordon Hart / Manfred Kehrer
	Work Statement Lead Author: Gordon Hart / Manfred Kehrer
	Check BoxJ: Yes
	Check BoxK: Off
	Check BoxL: Off
	Potential Co-Funders: North American Insulation Manufacturers Association (NAIMA); Charles Cottrell
International Institute of Ammonia Refrigeration (IIAR); Eric Smith
National Insulation Association (NIA); Michelle Jones 

	Check Box4: Yes
	Check Box5: Yes
	Check Box6: Off
	Check Box7: Off
	Reason for Negative Votes: Chair not voting
	Title: Modeling Heat and Moisture Transport in Mechanical Insulation Systems on Below Ambient Insulated Pipes
	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: Proposal: Predict the moisture accumulation and heat losses on below ambient insulated pipe systems, over 25 years, using numerical simulation.

Importance: Moisture accumulation lowers the thermal performance of the insulation system and can lead to insulation system failures.

Methodology: Adoption of an existing validated numerical simulation program for coupled heat and moisture transport.

Justification: This Project will generate moisture and thermal conductivity data to support long-time energy performance, ASHRAE RSP Goal 1.   This data will be added to Chapter 23 of the Handbook of Fundamentals.

	Provide the state of the art with key references at the end of this document substantiating it 300 words maximum: RP-1646 will, when it hs been completed, provide data on insulation system and vapor retarder water vapor permeance values that are currently not available.  

This data can be used to predict water vapor permeation, over time, into below ambient pipe insulation systems under a variety of operating and climatic conditions.  However, to make these predictions, appropriate mathematical model(s) must be available and must be shown to be accurate and valid.  

Current hand calculation methods cannot account for hourly variations of ambient conditions over many years of pipe insulation service and hence the modeling technique(s) would necessarily involve computer simulation.  One such computer program, called WUFI, does exist. It was developed primarily to model water vapor migration into, and condensation within, building envelopes and has been validated with measurements for years.


	Use the state of the art described above as a basis to specify the need for the proposed effort 250 words maximum: 
This project will provide a heretofore non-existent mathematical modeling technique on water vapor permeation into a below ambient pipe insulation system over the expected life of the insulation system.

It is expected that the results will provide a mathematical method for quantification and prediction of the rate of water vapor permeation into mechanical insulation on below ambient systems, such as chilled water, and provide confidence in that model.  

The results/model arising from the proposed research project could be used to determine the thermal and moisture behavior of below ambient systems over time. These generated data could be used by an insulation system designer or facility owner to determine the life expectancy of the system or when it would be economically justified to repair or replace the insulation system.

This model will be of great use in furthering the understanding the dynamics of moisture migration into pipe insulation systems on chilled water lines and insulated refrigerant piping and will therefore advance the state of the art. Revisions of future HoF and HoR that will enable engineers to make informed decisions about the protective measures required to insure longevity of the insulation system. 

      
	Based on the identified research needs specify the objectives of the solicited effort that will address all or part of these needs 150 words maximum: To show that numerical simulation can be used to predict moisture accumulation within ambient pipe insulation systems, we propose the following objectives:

1) specification of appropriate material properties for 5 different pipe insulation materials (fiberglass, flexible elastomeric,   
    phenolic foam, polyisocyanurate, and cellular glass)
    Note: The moisture sorption at higher RH's to be derived by measurements.
              Other properties to be derived by literature study.

2) Numerical simulation benchmarking against RP-1646 results for chilled water result.

3) Numerical parameter study with the following variations:

    a) 5 insulation materials according to 1)
        Note: Thickness will be adjusted to prevent surface condensation using ASTM spec thermal conductivity values.
    b) 2 outdoor conditions (Houston, Boston) and 
        2 indoor conditions which simulate an unconditioned space (90°F, 83% R.H.) per RP-1646 and a conditioned space (70°F, 50%    
           R.H.)
    c) 2 pipe fluid temperature representing 
          i) a chilled water system (CHW) at 38°F 
          ii) a refrigerant systems at -25°F
          Note: Fiberglass will only be simulated with the CHW system.
    d) 6 permeance values for the vapor retarder jacketing (No Jacketing, 0.1, 0.05, 0.02, 0.01, and 0.005 perm)

    The contractor would run full combination (240-24=216) of the above parameters for a 25 year period each.
    The contractor would evaluate the results in terms of moisture content and energy flow vs. time
	Check BoxR: Off
	Check BoxV: Yes
	Check BoxT: Off
	Check BoxS: Off
	Check BoxQ: Yes
	Check BoxU: Yes
	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: The existing WUFI code likely takes all physical transport phenomena for heat and moisture into account to be applicable for the prediction of moisture safety for ambient pipe insulation system, but a validation has never been done before.

The effort and costs will likely mainly be focused on
  - Specification/Measurement of the model input data for the hygrothermal material properties
  - Run and Evaluation of a full parameter study.

A 1.5 year duration is expected for this research project.


	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 cofunding 350 words maximum: 
The theme of the ASHRAE Research Strategic Plan (RSP) is “Navigation for a Sustainable Future”.  Thermal Insulation, including mechanical insulation for pipes, ducts and equipment that TC 1.8 covers, is a distinct and critical part of any discussion on sustainability and energy efficiency.  In the context of the RSP, this research project would apply the following goals listed therein:

• Goal 1: Maximize the actual operational energy performance of buildings and facilities 
• Goal 9: Support the development of improved HVAC&R components ranging from residential through commercial to provide improved system efficiency, affordability, reliability and safety.

With the completion next year of RP-1646 – “Measurements of Thermal Conductivity of Pipe Insulation at Below-Ambient Temperatures and in Wet Condensing Conditions with Moisture Ingress”, we will have new performance data on six different below ambient pipe insulation systems used on below ambient applications. To make use of this new data, it needs to be factored into mathematical models for predicting water vapor permeation into these pipe insulation systems on various size pipes, at various operating temperatures and in various environments for extended periods of time. Such modeling could be used to predict the expected useful life of below ambient pipe insulation systems and compare the additional costs, due to additional heat losses, with costs of new systems.

Properly designed and installed insulation systems are as important to a sustainable building system as the proper design and efficiency of the equipment and distribution systems they insulate.  Assuring that the insulation system conserves energy as intended for the longest possible time is of paramount importance and should be embedded in ASHRAE standards and documents that support the above goals.  The research proposed here will produce new and useful methodology so design engineers and specifiers using these standards can obtain appropriate guidance.        
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