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Michael R. Vaughn, P.E. 
Manager 
Research & Technical Services 

 
TO:  Traci Hanegan, Chair TC 9.10, hanegan@coffman.com    

Robert Weidner, Research Subcommittee Chair TC 9.10, rhweidner@gfnet.com  
  Roland Charneux, Kathleen Owen, Gemma Kerr, John Fisher, Tom Rice, 

Work Statement Author(s), rcharneux@pageaumorel.com; gkashrae@magma.ca; 
mko@rti.org;  

 
FROM:  Michael Vaughn, Manager of Research and Technical Services (MORTS)  
 
CC:  Jeff Gatlin, Research Liaison 9.0, jeff.gatlin@pe@gmail.com   
 
DATE:  July 19, 2017 
 
SUBJECT: Work Statement (1780-WS), “Test method to evaluate cross-contamination of gaseous 

contaminant within total energy recovery wheels” 
 
 
During their recent Annual meeting, the Research Administration Committee (RAC) reviewed the subject Work 
Statement (WS) and voted to return with comments.  
 
Below are the issues, concerns, and questions that must be addressed in your next submission of the WS if you 
choose to resubmit. 
 

1. Co-sponsoring TC’s have concerns and voted against this work statement.  
2. Explain and resolve issues with co-sponsors. 
3. Need more details on bidders list and additional bidders. At least four recommended bidders required. 

One of the listed bidders is a work statement author. 
4. Authors need to follow the procedures outlined in the Research Manual regarding tasks.   

 
Please coordinate changes to this Work Statement with your Research Liaison, Jeff Gatlin, RL9@ashrae.net  or 
jeff.gatlin@pe@gmail.com  prior to resubmitting it to the Manager of Research and Technical Services for 
further consideration by RAC. 
 
Also, it is necessary that you provide a new TC vote on the revised Work Statement, and a letter describing how 
each of the above items were addressed in the revision.  
 
If you wish for this work statement to be reconsidered at the next RAC meeting, the revised Work Statement 
must be sent (electronically) to Michael Vaughn, Manager of Research and Technical Services 
(morts@ashrae.net) by August 15, 2017. The next opportunity for consideration after this deadline is 
December 15, 2017 or consideration at RAC’s 2018 winter meeting.  
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Project ID
Project Title

Sponsoring TC
Cost / Duration

Submission History
Classification:  Research or Technology Transfer
RAC 2017 Annual Meeting Review
Check List Criteria Voted NO Comments & Suggestions
State-of-the-Art (Background):  The WS should include some level of literature 
review that documents the importance/magnitude of a problem.  If not, then the WS 
should be returned for revision.                                                             RTAR Review 
Criterion

 

#12- well done

Advancement to the State-of-the-Art Is there enough justification for the need of 
the proposed research. Will this research significantly contribute to the 
advancement of the State-of-the-Art.                                                                              
RTAR Review Criterion

 

#12- marginal but acceptable
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 handbooks and standards.

 

#12 - criterion B

Detailed Bidders List Provided?  The contact information in the bidder list should 
be complete so that each potential bidder can be contacted without difficulty. 

#12 - enough bidders identified, but only name and affiliation: no contact info for Mike to use.  #11 - 3 potential bidders identified. No emails provided.  #7- Very well-
written. Clear description of previous work, the need for the present work, and what must be done to accomplish the objectives. #9 -Need more info on bidders list

Proposed Project Description Correct?  Are there technical errors and/or 
technical omissions that the WS has that prevents it from correctly describing the 
project?  If there are, than the WS needs major revision. 

  #11 - Since one of the justifications of this study is energy savings associated with ERVs and the effect of cross contamination, not only on intake air quality but also on 
energy efficiency, it would be useful to state the typical magnitude of the impact of cross contamination on energy efficiency. IF adsorption/discerption of the 
contaminants in the desiccant is a contributor to cross contamination, would sulfur hexafluoride be a representative challenge gas for all of the potential contaminants?  
#7 - Good description of need, previous work, required work.

Task Breakdown Reasonable? Is the project divided into tasks that make 
technical and practical sense?  Are the results of each task such that the results of 
the former naturally flow into the latter?  If not, then major revisions are needed to 
the WS that would include: adding tasks, removing tasks, and re-structuring tasks 
among others.

#12 - Well done.  #11 - Detailed breakdown provided. However, the digression about the background may be better included in the SoA section.   #9 -Tasks need to be 
identified.  Authors need to review Research Manual

Adequate Intermediate Deliverables?  The project should include the review of 
intermediate results by the PMS at logical milestone points during the project.  
Before project work continues, the PMS must approve the intermediate results.   #9- Intermediate Deliverables need to be identified
Proposed Project Doable?  Can the project as described in the WS be 
accomplished?  If difficulties exist in the project's WS that prevent a successful 
conclusion of the project, then the project is not doable.  In this situation, major 
revision of the WS is needed to resolve the issues that cause the difficulty.

#12 - MAYBE. According to Wikipedia, SF6, required in the referenced ASHRAE 110 test procedure, is now banned for tracer gas purposes in the European F-gas 
regulations.  This MOT should be strongly encouraged to adopt an alternative with much lower GWP (23,900 for SF6, but relatively small amounts released).

Time and Cost Estimate Reasonable?  The time duration and total cost of the 
project should be reasonable so that the project can be as it is described in the WS.

#11- the authors need to list total project duration rather than x months of this and y months of that. The milestone schedule is not clear. It looks like these are task 
durations rather than timing from project start.

Proposed Project Biddable? Examining the WS as a whole, is the project 
described in the WS of sufficient clarity and detail such a potential bidder can 
actually understand and develop a proposal for the project?  This criterion combines 
the previous three criteria into an overall question concerning the usefulness of the 
WS.  If the WS is considered to not be biddable, then either major revisions are in 
order or the WS should be rejected.

#12 - Weird evaluation criterion 3, "Value to ASHRAE" (25%).  Evaluation criterion 4 would be better expressed as "quality of facilities and access"  Calber of bidder's 
team not included at all.    #11 - Need to make the suggested changes before it can be bid. Need also to clarify co-sponsorship based on this revised WS. The authors 
state remedies but it is not clear if these remedies are acceptable to the potential co-sponsors (especially TC5.5).

Decision Options
Initial 

Decision Final Approval Conditions

ACCEPT

COND. ACCEPT

RETURN

REJECT

ACCEPT Vote - Work statement(WS) ready to bid as-is                                                                                            
CONDITIONAL ACCEPT Vote - Minor Revision Required - RL can approve WS for bid without going back to RAC once TC satisfies RAC's approval condition(s) to his/her satisfaction                                                         
RETURN Vote - WS requires major revision before it can bid                                                                                    
REJECT Vote - Topic is no longer considered acceptable for the ASHRAE Research Program due to duplication of work by another project or because the work statement has a fatal flaw(s) that makes it unbiddable 

RTAR STAGE FOLLOWED

IF THE THREE CRITERIA ABOVE ARE NOT ALL SATISFIED - MARK "REJECT" BELOW BUT ADDRESS THE FOLLOWING CRITERIA AS APPROPRIATE

  #11 - I am between Cond. Accept and Return. Note: There are numerous negative votes from other TCs with whom this WS was coordinated. However, the WS has 
strong support from TC 9.06, TC 9.10, and SSPC-62.1. TC5.5 did not approve this WS but is listed as supporters of this WS??? K. Owen of RTI International is a 
coauthor of the WS and a potential bidder.     TC 9.10 received cosponsoring votes from several other TCs.  There are many negative votes and concerns with this 
research from the other TCs include a vote of 0 votes for and 5 against from TC 5.5 (Air to Air Energy Recovery).  There are 4 pages of comments from these other TCs.  
This WS should be returned or rejected and TC 9.10 needs to resolve these differences before RAC can consider this WS.  It does not seem as though TC 9.10 is in a 
good position to lead this research.  #7 - TC has addressed RAC comments on first version. However there was a negative vote (in addition to 4 who did not return the 
ballot), and that does not seem adequately explained. It says "Ken Mead voted Yes". Who voted no?   #9 -This is a good project.  Authors need to follow the procedures 
discussed in the Research Manual regarding tasks.  Also need more details on bidders list.

1780
Test method to evaluate cross-contamination of gaseous contaminant within total energy recovery wheels

TC 9.10, (Laboratory Ventilation)
$125,000 / 5 Months
1st WS Submission, RTAR accepted Nov. 2015

Basic/Applied Research
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WORK STATEMENT COVER SHEET         Date:   

           
(Please Check to Insure the Following Information is in the Work Statement ) 
 
 

    

A. Title          Title:    

B  Executive Summary        

 
C. Applicability to ASHRAE Research Strategic Plan     
D. Application of the Results        
E. State-of-the-Art  (background)        

  
  

F. Advancement to State-of-the-Art         
G. Justification and Value to ASHRAE      WS#   

  H. Objective              (To be assigned by MORTS - Same as RTAR #) 
  
  
  

I.  Scope                   
J.  Deliverables/Where Results will be Published            
K. Level of Effort        Results of this Project will affect the following Handbook Chapters, 
 Project Duration in Months       Special Publications, etc.: 
 Professional-Months: Principal Investigator               
 Professional-Months: Total         

  
  
  
  

 Estimated $ Value          
  
  
  
  

L   Proposal Evaluation Criteria & Weighting Factors        
  

  
  
  

M. References       
  

  
  

N. Other Information to Bidders 
((optional) 

 (Optional)         
  
  
  
  

             
                          
             
Responsible TC/TG:  

  
  Date of  Vote:  

             
 For       This W/S has been coordinated with TC/TG/SSPC (give vote and date): 

 Against   *         
  
  
  

 Abstaining  *        
  
  
  

 Absent or not returning Ballot *        
  
  
  

 Total Voting Members     Has RTAR been submitted?      
         Strategic Plan   
Work Statement Authors:  **     Theme/Goals   

  
TC 0.0 
  
  
  
  

      
  
  
  
  
  
  

       
    

  
  
  
  
  

       

  
  
  
  
  
  

      
               

Proposal Evaluation Subcommittee:    Project Monitoring Subcommittee:  

Chair:   (If different from Proposal Evaluation Subcommittee) 
  Members:    

    
  
  
  

  
    

  
  
  
  

   
  
  
  
  
  

    
  
  
  
  

   
  
  
  
  
  

    
  
  
  
  

   
  
  
  
  
  

    
  
  
  
  

   
  
  
  
  
  

             
Recommended Bidders (name, address, e-mail, tel. number):  ** 
** 

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

   
   
   
   
   
   
   
   
   
   

(Three qualified bidders must be recommended, not including WS authors.)       
        Yes  No  How Long (weeks)  

Is an extended bidding period needed?            
Has an electronic copy been furnished to the MORTS?           
Will this project result in a special publication?           
Has the Research Liaison reviewed work statement?           
             
*   Reasons for negative vote(s) and abstentions         

          
                  
                  
                          
                          

**  Denotes WS author is affiliated with this recommended bidder        
      Use additional sheet if needed. 
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WORK STATEMENT# 
 

Title:  

 

 

Sponsoring TC/TG/MTG/SSPC: 

 

  

Co-Sponsoring TC/TG/MTG/SSPCs (List only TC/TG/MTG/SSPCs that have voted formal support) 

 

 

 

Executive Summary: 
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Applicability to the ASHRAE Research Strategic Plan: 

Application of Results: 

State-of-the-Art (Background): 
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Advancement to the State-of-the-Art: 

Justification and Value to ASHRAE: 
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Objectives: 
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Scope/Technical Approach: 
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Scope/Technical Approach (Continued 2): 
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Scope/Technical Approach (Continued 3): 
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Deliverables/Where Results Will Be Published: 
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Deliverables/Where Results Will Be Published (Continued): 

 

 

Level of Effort: 
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Proposal Evaluation Criteria: 

No. Proposal Review Criterion 

Weighting 

Factor 

Project Milestones: 

No. Major Project Completion Milestone 

Deadline 

Month 

Authors: 
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References:  
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Other Information for Bidders (Optional): 
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Feedback to RAC and Suggested Improvements to Work Statement Process 

 

Now that you have completed the work statement process, RAC is interested in getting your 

feedback and suggestions here on how we can improve the process. 
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mvaughn@ashrae.org 

1791 Tullie Circle NE • Atlanta, Georgia 30329-2305 • Tel 678.539.1211 • Fax 678.539.2211 • http://www.ashrae.org  

 

Michael R. Vaughn, P.E. 
Manager Research & Technical Services 

TO:  Roland Charneux, Chair TC 9.10, rcharneux@pageaumorel.com  
  Robert Weidner, Research Subcommittee Chair TC 9.10, rhweidner@gfnet.com 
 
CC:  Jeff Gatlin, Research Liaison 9.0, jeff@thompsonengineers.com 
 
FROM:  Michael Vaughn, MORTS, mvaughn@ashrae.org  
 
DATE:  November 20, 2015 
  
SUBJECT: Research Topic Acceptance Request (1780-RTAR), “Test Method to Evaluate Cross- 
  Contamination of Gaseous Contaminant within Total Energy Recovery Devices” 
 
 
 
During their annual meeting, the Research Administration Committee (RAC) reviewed the subject Research Topic 
Acceptance Request (RTAR) and voted to accept it with comments for further development into a work statement 
(WS) provided that the key comment(s) and question(s) below are addressed to the satisfaction of your Research 
Liaison, Jeff Gatlin, jeff.gatlin.pe@gmail.com, or RL9@ashrae.net,  in the work statement draft.  
 
1. Has SSPC 62.1 been invited to co-sponsor this research? TC 9.6 (Healthcare Facilities) and TC 5.5 (Air-to-

Air Energy Recovery) – Cognizant TC for Standard 84 – should also be invited to co-sponsor this research. 
    

2. There has already been a lot of research on this topic, especially in Europe, but none of this research is 
mentioned in the RTAR. A literature review should be performed prior to submission of the WS to RAC to 
help identify better what is truly needed from this project. 
  

3. WS should also be clearer about how this work will potentially impact ASHRAE Standard 62.1 and how the 
research will advance what is already known on this topic. More detail is also needed in the WS on the types 
of gaseous contaminants that will be evaluated in this research. 

 
4. To my knowledge, there is no standard for testing cross-contamination and this might be a more important 

objective for this project. The task of improving Standard 84 also needs to be better defined. What exactly is 
going to be improved? Having the cognizant TC for Standard 84, TC 5.5, on-board with this research should 
help greatly with this effort. 
 

The work statement draft must be approved by the Research Liaison prior to submitting it to RAC.   
 
An RTAR evaluation sheet is attached as additional information and it provides a breakdown of comments and 
questions from individual RAC members based on specific review criteria. This should give you an idea of how 
your RTAR is being interpreted and understood by others. Some of these comments may indicate areas of the 
RTAR and subsequent WS where readers require additional information or rewording for clarification. 
 
The first draft of the work statement should be submitted to RAC no later than August 15, 2017 or it will be dropped 
from display on the Society’s Research Implementation Plan.  The next likely submission deadline for a new work 
statement on this topic is May 15, 2016 for consideration at RAC’s 2016 Annual meeting. The submission deadline 
after that for work statements is August 15, 2016 for consideration at the RAC’s 2016 fall meeting. 
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Project ID

Project Title

Sponsoring TC

Cost / Duration

Submission History

Classification:  Research or Technology Transfer
RAC 2015 Fall 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/magnitude of a problem. References should be 
provided. If not, then note it in your comments.

 

7 - Well written RTAR.   6 - There has been a lot of research on this topic especially in Europe. There were international projects on this topic but none is mentioned.
Research Need: Based on the background provided is the 
need for additional research clearly identified? If not, then the 
RTAR should be rejected. 

 

2 - There is a need to clearly describe how this research will advance what is already known on the this topic.   10: Perhaps its my own ignorance, but several things 
concern me.  For one, glycol loops and desiccant wheels would not seem to be the only options; others with high separation and probably good performance might 
include run-around refrigerant loops, and heat pumping across the two air streams.  Of course, given the huge range of gases, nothing will be a panacea, but I don't 
see attention to the issue of which gas categories are the most important.  My experience is mostly with strong inorganic acids, which might have very different 
interactions with wheels than we'd get from the different categories of organics that are widely used.

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 
handbooks and standards.
Is this research topic appropriate for ASHRAE funding? If not, 
Reject.

 

2 - Highly relevant but the need for new research must be well justified. 10 - Why hasn't NIH or DOD done this and published it?  Where are the hospital engineers? 
They have the problems of exhausting sterilizing gases (ETO, etc.), anesthetics, and chemical hoods.

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 feedback should be provided.

6

2 - To my knowledge there is no standard for this testing cross-contamination and this might be more important objective. The task of improving Standard 84 needs to 
be better defined. What exactly is going to be improved.  6 - Research is highly important and well justified. However, no specific information regarding the type of 
pollutants is given. Will the test cover particles, formaldehyde, VOCs, or what? Possible chemical analysis equipment was also not mentioned. 

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:

9 - Expected Approach 3 "Laboratory testing: Find a laboratory facility; select contaminants of concern; evaluate the impacts of airflow, temperature, condensation, 
relative humidity, freezing, pressure differential, molecular properties of the contaminant (i.e., polarity, water solubility, molecular size, etc.)." is quite rational. It will take 
much of project's estimated cost. The suggested cost of $140,000 will be too small.   2 -  The literature review should be performed prior to submission of the RTAR to 
identify what is truly needed.

References: Are the references provided?  

Decision Options

Initial 
Decision? Final Approval Conditions

ACCEPT  AS-IS              

ACCEPT W/COMMENTS                     

REJECT

ACCEPT Vote - Topic is ready 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

7 - Research should be collaborated with other TCs such as Healthcare and with appropriate Standards committee. It will be better to develop a multi group work 
statement.   13 - I feel it is a good topic but the RTAR should be clearer about how this work will potentially impact ASHRAE 62.1.  The RTAR contains some 
statements but does not make it fully clear how restrictions in 62.1 could impact further implementation of molecular sieve desiccant heat recover devices.   2 - 62.1 
and especially 62.2 should be invited too

1780

Test Method to Evaluate Cross-Contamination of Gaseous Contaminant within Total Energy Recovery Devices

TC 9.10 (Laboratory Systems)

$140,000 / 24M

1st Submission  

Technology Transfer



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: ______ 


	1780 Summary.pdf
	1780

	J.g. 1780-WS.r1.pdf
	1780-RT.pdf
	1780 Summary_MV.pdf
	1780




	WS:  1780
	Special Publications etc: ASHRAE Handbook - HVAC Applications, Chapter 16 Laboratories
ASHRAE Handbook - HVAC Systems and Equipment, Chapter 26 - Air-to-Air energy recovery equipment
ASHRAE handbook - HVAC Applications Chapter18 - Clean spaces.
ASHRAE Handbook - HVAC Applications Chapter 8 - Health Care facilities
ASHRAE Laboratory design guide 
ASHRAE new standard test procedure
	Work Statement Authors: Roland Charneux, PE, FASHRAE, Pageau Morel and Associates 
Kathleen M. Owen, RTI **
Gemma Kerr, Magma 
John Fisher, SEMCO, Flakt Group 
Tom Rice, SEMCO, Flakt Group 
	Members: Roland Charneux
Nick Agopian 
Adam Fecteau 
Ken Mead 
Harris Sheinman
	Recommended Bidders name address email tel number: Georgia TEch Research Institute. Dr. Charlene Bayer 

University of Saketoon, M. Carey Simonson Ph.D, PE, FASHRAE

RTI International, Mrs Kathleen M. Owen **
	This WS has been coordinated with TCTGSSPC give vote and date: TC-2.3:  3-2-6-2, TC-5.5: 0-5-2 CNV, TC-9.06: 13-0-3-2, SSPC-62.1: 18-4-0-1CV
	Has RTAR been submitted: RTAR ACCEPTED 15.11
	If different from Proposal Evaluation Subcommittee: Same as PES
	Potential Cofunders organization contact person information: None at this time
	How Long weeks: 
	Reasons for negative votes and abstentions: TC-9.6 Comments 
Ken Mead voted Yes 

Lastly, in reviewing the WS, I don’t see anything about liquid aerosols that could phase change to vapor when exposed to the incoming airstream.  While my chemistry knowledge is admittedly limited, I believe (based upon other experiences) that examples of chemicals that might make such a transition include metal working fluids, glycols, tetramethylurea, and perhaps peroxyacetic acid.  [I can investigate this in greater detail if interested].

With that being said, do you believe the current WS covers phase-changing contaminants?  If not, do you believe it should or do you feel it is beyond the scope of the current WS?  My apologies for not bringing this up before now, I do not want to stop any of the current progress.  Perhaps this is just something we could consider and incorporate (if desired) into subsequent editions of the WS or RFP.



TC-5.5 Comments
Content Objection #1:  It is position of TC5.5 that this work be focused on laboratory applications.  The WS blurs the distinction between the very specific needs of laboratory applications of ERV and the very simple, already characterized metrics needed for general HVAC application
 of ERV.
Matthew Friedlander, Tom Rice, Xuan Le, James Piscopo, Peter Grinsbergs
 
Remedy #1: (Executive Summary) “This project will develop a test procedure to evaluate the cross contamination recapture of gaseous contaminants in Air to Air Total Energy recovery devices wheels when used for laboratory ventilation. Without knowledge of the risk associated with cross-contamination appropriate methods to measure recapture, the practitioner will not be able to specify this type of high efficiency equipment.
 
This research is very important to ASHRAE as it will help to improve the energy efficiency of laboratory buildings while ensuring safe environments by maintaining a high level of indoor air quality.  It will also allow design engineers to evaluate any potential impact on the indoor air quality of more traditional buildings when employing this technology.”
  
Content Objection #2: The WS proposes to test three wheels with differing desiccant and/or purge technology.  While this may establish differences between technologies, which could be used for competitive advantage, that information will not be diagnostic of the behavior of a specific exchanger in a specific installation.  The research should focus on determining methods of measurement of installed exchangers, and critical operating parameters that should be considered when specifying the acceptance criteria for a specific installation.
                Matthew Friedlander
 
Remedy #2: (Executive Summary) “Laboratory tests will be conducted to evaluate the gaseous contaminant transfer under different operating conditions and with different types of gases. Research will be conducted to identify appropriate exemplar gasses and acceptable measurement methods thereof, and assess the ranges of operating conditions under which measurements must be performed in the process of validating of exchangers installed in laboratories ventilation systems for specific purposes.”
 
(Justification and Value to ASHRAE) “The Environmental Health and Safety professionals and laboratory designers and other ASHRAE Members need reliable gaseous contaminant transfer data measurement methodologies to complete the necessary risk assessment when evaluating energy recovery systems for their laboratory ventilation projects. Technologies shown to limit contaminant transfer would allow greater energy savings and  reduce the carbon footprint. 
Compared to commercial buildings, the opportunity for energy savings in laboratories is much greater. ASHRAE should play a leadership role in optimizing the HVAC systems in laboratories while keeping safety a top priority.
  
Objection #3:  TC 5.5 generally has expressed the intent that this research be in support of development of a method of testing specifically for laboratory applications, not as an part of ASHRAE Standard 84 which is focused on the energy performance of exchangers used for routine HVAC application.
Matthew Friedlander
 
Remedy #3: (Application of Results) “ASHRAE new standard test procedure that could eventually be added to standard 84.”
 
(Scope/Technical Approach) “Summarize the test method, all data and recommended procedures in a manner to allow for peer review and for eventual implementation into ASHRAE 84 or other a standard.”
                                                                   
 Objection #4: ASHRAE 62.1 has established classes of air for which various modest levels of recapture are acceptable in ERV exchangers.  This is a simple and workable methodology for application of ERV exchangers in most HVAC systems and is supported by credible certification programs.  This research is needed for laboratory applications, not for all building types.
                Matthew Friedlander
 
Remedy #4: (Background) “ASHRAE Standard 90.1 now mandates the use of total energy recovery devices for most buildings. To determine compliance with ASHRAE Standard 62.1 for most building types, 62.1 provides Classifications of Air and acceptable Exhaust Air Transfer Ratios (which are certified by AHRI)  However, for laboratory applications, 62.1 directs the user to environmental health and safety experts and these experts need to establishing the degree of contaminant transfer air exhibited by a given product in a specific ERV installation.  This research will provide tools for use by these experts is essential for all building types, not just laboratories, since transfer contaminated air cannot be considered outdoor air. To determine the proper outdoor air correction factor (OACF) the approximate degree of contaminant transfer air must be known.
                Matthew Friedlander
 
As ASHRAE 62.1 now permits the use of total energy recovery wheels for laboratory hood exhaust installations with involvement by qualified environmental health and safety experts, the ASHRAE community needs qualitative data and test procedures on the potential cross-contamination of these devices to establish the safety of these installations.”  
  
Concerns about the Scope/Technical Approach:
1)     It may be difficult to find a facility that can handle ASHRAE 84-style testing (which I agree is needed in order to explore the possible impact of temperature on contaminant recapture) that also can generate frost in the exchanger.  Since pre-heating  outdoor air is a reliable method of preventing frost in exchangers and can easily be applied to laboratory systems, it may be appropriate to forgo exploration of frosting impact.
 
2)     A bedrock assumption of the project is that it is possible to determine exemplar gases that successfully predict recapture of broad classes of contaminants.  This is one of the most important assumptions which the research must validate.  I suggest that experimental validation of this assumption be explicitly required in the Technical Approach.
                Tom Rice, Xuan Le
 
Concerns about Other Information for Bidders:
3)     As mentioned above, It is unlikely that a test facility can be found capable of both 2000 CFM and outside air at -20F. 
 
4)     The number of discrete tests specified is 9,720, assuming a separate test for each chemical of interest including SF6.  I doubt a commercial lab will charge less than $500 per test, so that element of the project alone will total over $5,300,000.  If all 10 chemicals can be tested at once, cost is $972,000.  
                Tom Rice, Xuan Le

SSPC-62.1 Comments 
From Harris Sheinman 
In the "PES" team block, my last name is Sheinman, not Aheinman

The handbook volumes listed in the "Application of Results" block are now out of date.

The "Advancement of the State-of-the-Art" block includes statement  to "demonstrated that cross-contamination is limited to acceptable levels..."  'Acceptable levels' gives me pause, as ASHRAE is not a qualified organization aimed at managing health.  More to the point, the project can become very tied up in what "acceptable levels" for various contaminants are.  Is there a way to merely restrict the project to what we can evaluate, which is the cross-contamination test question?

More in the "Advancement of the State-of-the-Art" block:
- I recommend that we not limit the testing to merely the energy recovery material, but expand it to include the entire assembly: this way, the data could be useful to the engineering community.   From what I remember, this is a large part of the complaint was from the H-R manufacturing community.
- We know well that SF6 is going to get replaced, hopefully soon.  Perhaps we should consider slowing this down to accommodate that change?
- Either delete the throwaway continuous monitoring sentence from the end of this block or develop it further.  Would the study be developing any new testing technologies which could be transferred to continuous monitoring methods?  Or are we merely working in a lab venue?

Work Statement Authors: given that there are (2) Semco folks drafting the work statement, I worry that the draft test methods will be replications of the internal Semco tests.  Given that the first recommended bidder (GTRI) has in the past performed the testing for the Semco internal tests, I fear that this work statement will be ascribing ASHRAE's acceptance of Semco's internal tests.

Re: "scope/technical approach", bullet 5: "Provide documentation (final report with data) to establish the effectiveness of the test procedure confirming the ability to deliver the necessary precision to document gaseous contaminant transfer to below 1% of the challenge concentration. "  1 per cent is a large fraction of cross contamination in some labs.  Why was this fraction chosen?

Re: "scope/technical approach": the multiple references to GTRI may indicate preference for the winning bidder.

Re: "scope/technical approach": instead of listing contaminants, I suggest stipulating that the testing shall be developed by the PI in concert with the PES, and that a minimum of XX contaminants be selected.




REASONS FOR NEGATIVE VOTE(S):
•       Chris Muller - I vote not to approve the work statement in its current form. I do not believe that the cost figures are correct when looking at the number of contaminant gases proposed for use in the project. This need to go back to the TC to review and revise their figures if they feel they need to. If they want to stick with the budget they propose, I need to see more a more detailed breakdown of anticipated costs for this testing and their justification for the proposed test budget.
•      Laura PetrilloGroh - I vote NO for this WS. It requires considerable revision. Here are a few of my concerns:
General concerns: This WS goes too far, too quickly. In addition to the literature review, a necessary first step, there needs to be work to identify appropriate markers for contaminants of concern and research on how they interact before a test method can be developed. A research project should inform the process of ASHRAE writing a test method, but a test method should not be written as part of a deliverable from a RP. This is contrary to the ANSI process. Each installation is different and will have different chemicals of concern, ultimately the research should focus on determining methods of measurement of installed exchangers. ASHRAE Standard 84 is focused on the energy performance of exchangers used for routine HVAC application, not field measuring in lab applications. This would need an entirely new MOT.
Scope issues: All energy recovery technology should be considered, not just wheels. Also, testing three wheels with differing desiccant and/or purge technology may establish differences between technologies, which could be used for competitive advantage. Vivariums have biological contaminants that have not been included in the list of chemicals of concern. They should be removed from the scope.
Cost issues: Assuming a separate test for each chemical identified, including SF6, nearly 10,000 different test points have been specified. This is over $5 million testing.
I would support a WS with a significantly smaller scope which focuses on a literature review; identification of appropriate markers for contaminants of concern and research on how they interact; and suggestions for a field test MOT.

TC-9.10 Comments 
From Gaylon Richardson (Vote Against)

1. The comment on Page 4, under ”Advancement to the State – of – the – Art:” the second paragraph second sentence states ”Also, total energy recovery wheels can provide high levels of latent heat transfer for an increase performance in summer and winter compared to the glycol loop.” The wheels actually provide high levels of sensible heat transfer and some latent heat.
2. Page 6 item 4. Laboratory testing: I think the following should be added to the evaluation bullet:
a. The location of the outside air supply fan upstream and downstream of the wheel.
b. The amount of purge air established by measuring the outside airflow upstream and downstream of the wheel and the exhaust airflow upstream and downstream of the wheel.
3. Page 6 item 5, third bullet “Use at least one of the samples to evaluate the impact of design parameters on carryover (i.e. face velocity, humidity level, pressure differential, etc.). The work statement must identify everything mentioned in item 2 above, dry bulb and wetbulb temperatures taken on the exhaust side entering and leaving the wheel and the supply side entering and leaving the wheel.
4. The tracer gas testing must be done with established airflows, pressure differentials and temperatures.

Jim Coogan (Yes Vote)
And I comment that the WS should say that this is test to run in an HVAC test lab, for qualifying or rating a product.  It is not a test for evaluating equipment installed in a building for commissioning or performance evaluation.  That’s the intention, right?

TC-2.3 Comments
From Kathleen Owens 
I’ve talked to a couple of researchers about the scope of this project relative to the cost.  Either a lot got added to the WS since I last read it (test conditions, compounds required) or I missed them before.  Also the price is down, unless I remember it wrong.  I think that $125K is extremely low for the work.  Actually, between the -20degrees and the scope, I wouldn’t be allowed to bid it.  Because I didn’t want to vote based on whether I could bid it, I checked with others (including Charlene Bayer) who agreed on the price being too low.

Not sure if it can be changed at this point, but I am hoping you found some folks who could do the work for this price. 

Charlene Bayer and Kyung-Ju Choi (Voted Yes with Comments) 
The compounds in the list were done at Georgia Tech, but we were a research organization with the ability to exhaust this system safely, which is a rarity.
1.  I understand why ammonia was included, but ammonia can only be analyzed if the system exhaust, and preferably, the entire system is in a hood for the safety of the testers and test facility.  Also ammonia is corrosive so will damage the rig.  Ammonia needs to be removed from the list with possibly adding a surrogate for ammonia, but at the moment I am not sure what the surrogate compound would be.
2.  A heavier straight-chain alkane than propane needs to be used versus propane.  Propane is actually so volatile it is difficult to analyze and also is an unsafe flammable compound.  There are plenty of better straight-chain would be much better choices such as hexane.
3.  Methanol is a poor choice due to toxicity and safety.  Methanol exposure dissolves the optic nerve so is not a safe alcohol to aerosolize for the technicians/researchers.  Ethanol is a better choice.
4.  Phenol is a solid and cannot be aerosolized.
5.  The paragraph stating that there may be other compounds that are nuisance compounds due to odors implies that the compounds in the list are known to have health impacts, but this is not true of all of the compounds in the list.  For example isopropanol is rubbing alcohol and has a very low toxicity.  This paragraph needs to be reworded.
6.  The WS also states that the chemicals list should simulate those compound in laboratory hoods and at concentrations in laboratory hoods.  There is no similarities or common list of the compounds used and/or stored in laboratory hoods.  There are a wide variety of types of laboratories and uses for the hoods among the world of laboratories.  This sentence is asking for an impossible task.
7.  It is unreasonable to expect a laboratory to be able to work with their system in a wide range of temperatures from freezing to extremely hot.  It is possible to have a small range of conditions that may be achievable, but this definitely will not be a widely applicable standard method is this requirement remains in the WS.  It is reasonable to ask for some difference in temperature, humidity, face velocity, etc, but not to ask for a huge range of difference.  If this is required, the laboratory system itself will cost $1M+ without any work being performed.  There definitely needs to be more definition to conditions request and it needs to be much more reasonable.  
8.  The number of chemicals needs to be a smaller list or the dollar cost for this work needs to be raised considerably.  In order to test with direct-read instrumentation, there are a limited number of possible compounds that can be tested due to technology limitations.  The test concentrations have to be high enough for direct-read instrumentation also.
 
I do think that this is important work and that TC2.3 should co-sponsor, but the WS issues have to be addressed prior to submitting the WS for review. 

Paula Levasseur (Voted Yes with Comments)
"Yes - with comments ( same as everyone else's concern)$$$ way too low for the amount of work involved and the number of compounds to be tested.I think any changes should be made before we have a successful bidder,"

Sanjeev Hingorani (Abstain with comments)
( same as everyone else's concern)$$$ way too low for the amount of work involved and the number of compounds to be tested.I think any changes should be made before we have a successful bidder,"
Kathleen Owen  and Nick Agopian(Abstain with comments)
"the $ are very low for the work – look at the scenarios and the number of compounds!  Increasing the $ or making the scenarios and compounds suggestions for the PI to consider would solve my issues. From Mike (blue is Mike; black is the manual; red is the highest $ amount highlighted): Given the situation you describe below, ASHRAE would not be willing to award the project if there was such a wide disparity between the project budget amount and the amounts of the bids received.  We do have the following provisions in the Research Manual that allows us to award a project to a single bidder that exceeds the project budget amount by 110%, but no more. Special Considerations: (i) Only one proposal received If only one proposal is received when a Work Statement is put out for bid, then MORTS shall contact the other listed potential bidders to determine why they did not bid. Based on the responses received or other considerations, MORTS may decide, without evaluation of the proposal itself, not to accept the single bid received. If the MORTS does forward a single proposal to the PES for evaluation, then both the PES and RAC must give the proposal a score of 80 or higher, and the proposed budget must be equal or less than 110% of the cost estimate in the WS in order to be considered for acceptance. If the two criteria above are met, but the other bidders stated that they did not bid because they felt only one institution had the qualifications or facilities to do the research, then the MORTS shall negotiate with the bidder to ensure the project will be conducted at the lowest possible cost to ASHRAE, if the project is approved for award. I suggest that TC revise project budget to a realistic amount before submitting to RAC for consideration or break project up into a series of smaller projects, if possible. Back to Kathleen – I recommend that we cosponsor, but that we let Roland and his TC know that they ought to increase the $ amount unless they know for certain that there are folks who can do the work for the amount listed"

Peter Freeman (Voted Against With comments) 
There is not enough money here to complete the required testing.


Scott Sherwood and Marwa Zaatari (Abstain with comments)
 I defer to those testing laboratory personnel that do not believe the amount $ requested is enough with the number of contaminants and therefore tests required.

Nick Agopian (Abstain with comments) 
I would also like to add some concerns on the work statement language which I believe we can resolve once we have a successful bidder

Daniel Haas (Abstain with comments) 
3 devices, X 11 contaminants, X 3 exhaust conditions, X 9 OA conditions gives a lot of combinations of testing required. And that is just one phase of the project; Add a lit search, method authorship, and field validation, it’s a lot of work. Therefore, I’ll vote to abstain with comments to increase the budget.

Marilyn Listvan (Voted Against with comments)
WS should be revised to include the feedback ( especially Charlene's comments/changes since there are safety issues as written)
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	Executive Summary: This project will develop a test procedure to evaluate the cross contamination of gaseous contaminants in Air to Air Total Energy recovery wheels. Without knowledge of the risk associated with cross-contamination, the practitioner will not be able to specify this type of high efficiency equipment. Laboratory tests will be conducted to evaluate the gaseous contaminant transfer under different operating conditions and with different types of gases.  
 
This research is very important to ASHRAE as it will help to improve the energy efficiency of laboratory buildings while ensuring safe environments by maintaining a high level of indoor air quality.  It will also allow design engineers to evaluate any potential impact on the indoor air quality of more traditional buildings when employing this technology 
 
 
	Applicability to the ASHRAE Research Strategic Plan: This research relates to Desired Outcome “Improved building performance” of the ASHRAE strategic plan 2014.
Reducing energy consumption in industries and institutions that rely on laboratories will help to meet the ASHRAE mission to attain sustainability and reduce CO2 emissions.
It also relates to the ASHRAE Research Strategic plan 2010-2018 “Navigation for a sustainable Future”. Goal number 9 of the research strategic plan call to “Support the development of improved HVAC&R components to provide improved system efficiency, affordability reliability and safety.”
 
	Application of Results: Results will be included in the following ASHRAE Handbooks chapters;
 
2015 ASHRAE Handbook --HVAC Applications, Chapter 16 - Laboratories 
 
2016 ASHRAE Handbook --HVAC Systems and Equipment, Chapter 26 - Air-to-air energy recovery equipment 
 
2015 ASHRAE Handbook --HVAC Applications Chapter 18 - Clean spaces 
 
ASHRAE Handbook - HVAC Applications Chapter 8 - Health Care facilities
 
ASHRAE Laboratory design guide 
 
ASHRAE new standard test procedure that could eventually be added to standard 84 
 
	StateoftheArt Background: Some research has been done by manufacturers, and some in Japan at Kanazawa University. As per the review of the available literature that has been done, there is actually no test procedure to evaluate the gaseous contaminant transfer and at which temperature and humidity conditions that these tests should be conducted.
The basic function of laboratory HVAC systems is the management of contaminant concentrations in the space in order to reduce the risk to the researchers of ingesting or being in contact with these contaminants. Unlike commercial spaces, energy-intensive laboratories use high volumes of filtered outdoor air to dilute airborne contaminants. This requires large amount of outside air that has to be cooled, dehumidified, heated and humidified, resulting in very high energy use. As per DOE (2008) there are about 9000 laboratory buildings in the US totaling about 650 million square feet of work area. According to EPA, US laboratories consumed about 150 million MWHr/yr in 2005. Of this, approximately 60% (or 90 million MWhr/yr) was associated with the HVAC systems.
 
Historically, the glycol loop, which utilizes a coil to transfer thermal energy between the exhaust and supply air streams, has been considered the safest energy recovery system for laboratory HVAC systems. This technology eliminates the risk of contaminant transfer in the incoming air from the exhausted air stream. However, this technology is only about 40-45% efficient in winter and even lower in the summer, since it does not recover the latent heat of the exhausted air. It also provides no heating season humidification.
 
ASHRAE Standard 90.1 now mandates the use of total energy recovery devices for most buildings. To determine compliance with ASHRAE Standard 62.1, establishing the degree of contaminant transfer air exhibited by a given product is essential for all building types, not just laboratories, since transfer contaminated air cannot be considered outdoor air. To determine the proper outdoor air correction factor (OACF) the approximate degree of contaminant transfer air must be known.
 
As ASHRAE 62.1 now permits the use of total energy recovery wheels under certain conditions for laboratory hood exhaust The ASHRAE community needs qualitative data and tests procedures on the potential cross-contamination of these devices. 
 
Over the past 20 years, some manufacturers have developed specialized desiccant transfer surfaces and advanced purge sections to limit the transfer of airborne particulate and gaseous contaminants contained within the exhaust air stream. Substantial research has been completed by the Georgia Tech Research Institute and a University in Japan for select manufacturers. Field data of cross-contamination levels has been reported at various technical conferences, including ASHRAE. However a standard test procedure does not exist, so the validity of the results is always in question. Therefore, ASHRAE should address the concern of contaminant transfer within total energy devices by developing a standard testing procedure.
 
 
 
 
 
	Advancement to the StateoftheArt: As stated above, it would be beneficial to use total energy recovery wheels in laboratory buildings as a method to reduce the energy consumption, but only if it can be demonstrated that cross-contamination is limited to acceptable levels between the supply and exhaust air streams. 
 
The efficiency of total energy recovery wheels is between 60 and 85%, nearly twice that of the glycol loop. Also, total energy recovery wheels can provide high levels of latent heat transfer for an increased performance in summer and winter compared to the glycol loop. The drawback is the potential risk of cross-contamination of the incoming air with the exhausted air trapped in the rotating wheel media, diffused through core of a plate heat exchanger or by the desiccant surface employed to recover moisture. The ASHRAE 62.1-2013 standard assigns laboratory hood exhaust a default of Air Class 4, but explicitly allows a responsible Environmental Health and Safety professional to determine that a lower air class is appropriate. This can allow the use of a heat wheel for energy recovery.  
 
As discussed earlier, studies have shown that there could be cross-contamination due to the desiccant material. However, there is no detailed ASHRAE standard test procedure to evaluate the gaseous cross-contamination of these devices. ASHRAE Standard 84 does establish the guidelines for designing and operating a test facility challenging energy recovery devices with a SF6 tracer gas and allows for the same procedure to be used for other gaseous contaminants. The Standard states that “Where specific contaminants are of concern for cross contamination, the methodology presented in Equation 6 may be used to assess the transfer of the specific contaminant.” Currently, the standard does not currently recommend specific gaseous chemicals, other than the sulfur hexafluoride, for testing. 
 
ASHRAE should play a leadership role in optimizing the HVAC systems in laboratories while keeping safety a top priority.
 
Since energy recovery systems may reintroduce contaminants into an indoor space, it is critical to be able to test these systems correctly. A scientific testing procedure for cross-contamination of energy recovery systems needs to be developed to standardize the tests to be performed so that all systems will be tested to the same specifications and conditions. The test method must be validated to show that the data are relevant, repeatable, and sufficient to characterize these systems. 
 
A  testing procedure that builds on the current guidelines set by ASHRAE Standard 84 should be developed to standardize how gaseous contaminant transfer tests are to be performed, including the specific gaseous contaminants to be tested as well as setting appropriate levels of precision for the instrumentation used and air temperature and humidity conditions. 
 
The potential of developing a continuous monitoring method should also be studied.
 
 
 
 
 
 
	Justification and Value to ASHRAE: The Environmental Health and Safety professionals, laboratory designers and other ASHRAE Members need reliable gaseous contaminant transfer data to complete the necessary risk assessment when evaluating energy recovery systems for their projects. Technologies shown to limit contaminant transfer would allow greater energy savings and  reduce the carbon footprint. 
Compared to commercial buildings, the opportunity for energy savings in laboratories is much greater. ASHRAE should play a leadersdhip role in optimizing the HVAC systems in laboratories while keeping safety a top priority.
 
	Objectives: The objectives of this study are to:
 
1)    Review current testing methodologies and relevant research data available;
 
2)    Develop a draft test methodology and establish minimum specifications for the test facility and  instrumentation;
 
3)    Evaluate the draft test methodology with various gaseous chemicals representative of contaminants of concern and operating conditions representative of a laboratory, vivariums and similar  facilities. Also consider various incoming outside air temperatures and humidity. 
 
4)    Validate the test methodology based on the test results collected under laboratory conditions;
 
5)    Produce a final test method for establishing gaseous cross contamination rate measurement that is reliable and effective  for manufacturers/test laboratories to employ.
 
	ScopeTechnical Approach: 1.         Establish a scientific approach to develop a test standard to evaluate gaseous cross-contamination transfer within total energy wheels recovery devices.  Including a review of the available literature and research publications relating to methods for testing cross-contamination and reported data. Note the different environmental conditions under which total energy recovery wheels shall be tested.
2.         Based on the literature review and existing research publications, develop a draft test methodology. This should include specifying the most appropriate test facility and instrumentation capabilities in which to conduct the testing, selecting an appropriate number of contaminants of concern to test, and selecting the environmental conditions which should be varied to determine any impact on carry-over rates as part of the energy recovery device evaluation (see list below)
3.         Identify the appropriate chemical surrogates for challenge gasses to represent the wide variety of chemical contaminant groups typically encountered in both laboratory, vivarium and general HVAC exhaust airstreams.
4.         Laboratory testing: 
·         The contractor will be responsible for building/finding access to a laboratory facility with the capabilities necessary and designed to meet ASHRAE 84 requirements to implement the methodology testing and evaluate the impact of selected design parameters from the list below Select the appropriate contaminants of concern; considering molecular properties of the contaminant (i.e., polarity, water solubility, molecular size, etc.). The list shall be comprehensive enough to represent a typical laboratory fume hood exhaust. Vivarium or other applications.  Chemicals necessary level of accuracy and to represent a worst-case scenario. Chemicals chosen must be easy to measure by instrumentation readily available for precision analysis (i.e. mass spectrometer, gas chromatograph, photo-acoustical multi-gas analyzer, etc.) The listed contaminants below are a minimum.
·         Evaluate the potential impact of design parameters associated with recovery devices that would likely influence gaseous contaminant transfer taking into account current, best design practices 
·         Airflow/face velocity, 
·         temperature, 
·         condensation, 
·         relative humidity, 
·         freezing, 
·         pressure differential between airstreams. 
5.         Finalize Test Method and :
·         Provide documentation (final report with data) to establish the effectiveness of the test procedure confirming the ability to deliver the necessary precision to document gaseous contaminant transfer to below 1% of the challenge concentration.  
·         Provide rational behind the design variables tested and the impact on carry-over established for those variables investigated.
·         Secure industry (non-identified) samples of at least 3 total energy recovery products employing different desiccant types. Test each of these 3 samples for the full range of gaseous chemicals selected and temperature and humidity conditions listed below and publish the carry-over percentage measured complete with error bars to highlight the precision of the data.  Use at least one of these samples to evaluate the impact of design parameters on carry-over (i.e face velocity, humidity level, pressure differential, etc.)
·         Provide drawings of a test facility layout that can accommodate the Test Method established and which can also be easily constructed by manufacturers of the recovery devices or research laboratories interested in completing such testing.  Recommend instrumentation to be used, procedures for introducing the challenge chemicals and collection of the samples to be evaluated.
·         Summarize the test method, all data and recommended procedures in a manner to allow for peer review and for eventual implementation into ASHRAE 84 or other standard.
 
 
 
 
 
 
 
	ScopeTechnical Approach Continued 2: Background Information:   
A substantial body of research work has been conducted in this field over the past 25 years by the Georgia Tech Research Institute, Dr. Charlene Bayer (now Director of Hygieia Sciences), Johns Hopkins School of Medicine and The Japanese Fukuoka Institute of Technology.
 
The selected chemicals should represent a strategic sampling from different chemical groups, water solubility, polarity and kinetic diameter (molecular size) which can be safely used within a test laboratory and be precisely measured.  As part of a DOE funded research project, researchers at the Georgia Tech Research Institute evaluated this list of parameters to recommend the following chemical families for testing.
The selected chemicals should represent a strategic sampling from different chemical groups, water solubility, polarity and kinetic diameter (molecular size) which can be safely used within a test laboratory and be precisely measured.  As part of a DOE funded research project, researchers at the Georgia Tech Research Institute evaluated this list of parameters to recommend the following chemical families for testing.
Contaminants chosen with properties
•   Acetaldehyde  - small aldehyde, water soluble and polar
•   Ammonia
•   Acetic acid  - small acid, water soluble and polar
•   Methanol  - smallest alcohol, water soluble very polar
•   Isopropyl alcohol  - small alcohol, water soluble and polar
•   Methyl isobutyl ketone  - small ketone, somewhat water soluble and polar
•   Xylene  - Aromatic hydrocarbon, non-polar and water immiscible
•   Carbon dioxide  - Small oxide, non-polar and water soluble
•   Propane  - Alkane (straight chain hydrocarbon), non-polar, water immiscible
•   Phenol
The Sulfur Hexafluoride is specifically chosen since it is a gaseous contaminant that will not be transferred by any desiccant surface and can therefore be a reliable challenge gas to quantify purge inefficiency and seal leakage.  Any contaminant carry-over for another challenge gas beyond the percentage measured for the SF6 is therefore desiccant carry-over.
 
Specific contaminants that may not be considered contaminants of concern since they are not a health risk but could be a nuisance odor for a specific application would also be covered by the test standard for specific non-lab applications, allowing for the same procedure to be used for other chemicals not included in the initial group recommended for testing for laboratory fume hood applications. 
 
The list of chemical should be reviewed by the PI of this research project and confirm this list as a minimum. 
 
	ScopeTechnical Approach Continued 3: 
	DeliverablesWhere Results Will Be Published: Results will include: A complete literature review of existing scientific studies on this topic; provide a comparison of the previously reported measured data; validate that the developed test procedure is acceptable and consistent; establish the limitations of the test procedure including the challenge chemicals to be used; validate via in-situ installations that the test procedure is applicable; and determine the metrics that impact the cross-contamination rates.
There are several required deliverables for this project.  These include: 
1)         A complete literature review of existing scientific studies on this topic. This will initially be presented to the PMS for review and approval as milestone 1. This review will also be included in the final project report for publication by ASHRAE.
2)         A draft test method in a format that could become the basis for a new ASHRAE test method. This draft, in initial format, will be presented to the PMS for review
3)         A report on the validation of the developed test procedure showing that it is acceptable and consistent by establishing the limitations of the test procedure including the challenge chemicals to be used.  
4)         Final report documenting all of the information and requirements set forth in sections 1-5 in the Scope/Technical approach section of this document
5)         Final report recommending how to conduct testing, collect, analyze and report data as set forth in section 5 of the Scope/Technical approach section of this document
6)         Final test method written to serve as the basis of a new ASHRAE test method.
7)         ASHRAE Transaction article and/or other publications required by ASHRAE.
 
	DeliverablesWhere Results Will Be Published Continued: 
	Level of Effort: This project is expected to take 4 person-months of a PI and 5 person-months of technicians.
 
Estimated cost of 125 000$ 
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	Other Information for Bidders Optional: Potential Test rig required: 

Test facility designed in accordance with ASHRAE Standard 84 having a capacity of  500 to 2 000 CFM at 500 fpm incoming face velocity. Balanced airflow to be utilized for testing. 

In addition, the test facility should be able to maintain the following air conditions: 
    
    •   Outside air condition from -20°F to +90°F with 10% RH to 90% RH 
    •   Exhausted air conditions from 70°F to 80°F with 30% to 70%RH

Air by-pass (Carry-over) has to be measured first using SF6 tracer gas which is known not to be transferred by the desiccant surface.
Test rig utilized to investigate the impact of temperature, humidity, pressure, etc. must be designed to allow for the variation in psychrometric conditions and airflows.

Conditions to be tested:

    •   For 3 wheels from 3 manufacturers

    •   For outside air conditions:

             -20°F  :  10% HR    50% HR    90% HR
             -10°F  :  10% HR    50% HR    90% HR
               0°F   :  10% HR    50% HR    90% HR
             10°F   :  10% HR    50% HR    90% HR
             20°F   :  10% HR    50% HR    90% HR
             30°F   :  10% HR    50% HR    90% HR
             50°F   :  10% HR    50% HR    90% HR
             70°F   :  10% HR    50% HR    90% HR
             90°F   :  10% HR    50% HR    90% HR

    •   For exhaust air conditions:

             70°F  :  10% HR    30% HR   50% HR   70% HR
             75°F  :  10% HR    30% HR   50% HR   70% HR
             80°F  :  10% HR    30% HR   50% HR   70% HR

    •   For the 10 chemicals listed
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	Title: Test method to evaluate cross-contamination of gaseous contaminant within total energy recovery wheels. 
	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 research is designed to develop a test procedure to evaluate the cross contamination of gaseous contaminants in Air to Air Total Energy recovery wheels. Without knowledge of the risk associated with cross-contamination, the practitioner will not be able to specify this type of high efficiency equipment. Laboratory tests would be conducted to evaluate the gaseous contaminant transfer in different operating conditions and with different types of gases. In-situ tests should also be conducted to validate the developed test method. This research is very important to ASHRAE as it will help to improve the energy efficiency of laboratory buildings while ensuring safe environments by maintaining a high level of indoor air quality.


	Provide the state of the art with key references at the end of this document substantiating it 300 words maximum: The basic function of laboratory HVAC systems is the management of contaminant concentrations in the space in order to reduce the risk to the researchers of ingesting or being in contact with these contaminants. Unlike commercial spaces, energy-intensive laboratories utilize high volumes of filtered outdoor airflows to dilute airborne contaminants. This requires large amount of outside air that has to be cooled, dehumidified, heated and often humidified, resulting in very high energy use. As per DOE(2008) there are about 9000 laboratory buildings in the US totaling about 650 million square feet of work area. According to EPA, US laboratories consumed about 150 million MWHr/yr in 2005. Of this, approximately 60% (or 90 million MWhr/yr) was associated with the HVAC systems.

Historically, the glycol loop, which utilizes a coil to transfer thermal energy between the exhaust and supply air streams, has been considered the safest energy recovery system for laboratory HVAC systems. This technology eliminates the risk of contaminant transfer in the incoming air from the exhausted air stream. However, this technology is only about 40-45% efficient in winter and even lower in the summer, since it does not recover the latent heat of the exhausted air. It also provides no heating season humidification. 
 
Over the past 20 years, some manufacturers have developed specialized desiccant transfer surfaces and advanced purge sections to limit the transfer of airborne particulate and gaseous contaminants contained within the exhaust air stream. Substantial research has been completed by the Georgia Tech Research Institute and a University in Japan for select manufacturers. Field data of cross-contamination levels has been reported at various technical conferences, including ASHRAE. However a standard test procedure does not exist, so the validity of the results is always in question. Therefore, ASHRAE should address the concern of contaminant transfer within total energy devices by developing a standard testing procedure. 

ASHRAE Standard 84 
This standard provides rules for the testing of air-to-air heat/energy exchangers in both the laboratory and in the field. The purpose of this standard is to establish a uniform method of test for obtaining the energy efficiency performance data for air-to-air heat/energy exchangers. The standard specifies the test conditions, the data required, the uncertainty analysis that needs to be performed, the calculations to be used, and reporting procedures for testing the energy efficiency performance. It further specifies the types of test equipment needed for performing such tests. 

From an air quality perspective, the current ASHRAE 84 test is not sufficient since it only considers leaks using SF6. More specific direction is required and specific contaminants identified that are transferred by contact with the desiccant media of the heat recovery devices.

To minimize the risk associated with this potential cross contamination in laboratories, as well as the degradation of dilution effectiveness in more traditional applications, it is of prime importance for the practitioner and building operator to know whether substantial contaminant transfer exits and how to commission and re-commission total energy recovery wheels and plates on site.
 
	Use the state of the art described above as a basis to specify the need for the proposed effort 250 words maximum: As stated above, it would be beneficial to use total energy recovery wheels in laboratory buildings as a method to reduce the energy consumption, but only if it can be demonstrated that there is no cross-contamination between the supply and exhaust air streams. The efficiency of total energy recovery wheels between 60 to 85%, nearly twice that of the glycol loop. Also, total energy recovery wheels can provide high levels of latent heat transfer for an increased performance in summer and winter compared to the glycol loop. The drawback is the potential risk of cross-contamination of the incoming air with the exhausted air trapped in the wheel or by the desiccant surface employed to recover moisture.  ASHRAE 62.1-2013 standard assigns laboratory exhaust a default of Air Class 4, but explicitly allows a responsible EH&S professional to determine that a lower air class is appropriate. This can allow the use of a heat wheel for energy recovery.

Studies have shown that there could be cross-contamination due to the desiccant material. However, there is not currently an ASHRAE standard procedure to evaluate the gaseous cross-contamination of these devices. 

Since energy recovery systems may reintroduce contaminants into an indoor space, it is critical to be able to test these systems correctly.  A scientific testing procedure for cross-contamination of energy recovery systems needs to be developed to standardize the tests to be performed so that the systems will be tested to the same specifications.  The test method must be validated to show that the data are relevant, repeatable, and sufficient to characterize these systems. 

A scientific testing procedure that builds on the current guidelines set by ASHRAE Standard 84 should be developed to standardize  how gaseous contaminant transfer tests are to be performed. This will permit control of the risk associated with recovery heat in laboratories air exhaust systems. 
 
The potential of developing a continuous monitoring method should also be studied.

The tests developed in this present research effort could also be usable for other applications as for vivarium and kitchens.
	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: This research relates to Desired Outcome “Improved building performance” of the ASHRAE strategic plan started in 2014. 

ASHRAE Standard 90.1 now mandates the use of total energy recovery devices for most buildings. To determine compliance with ASHRAE Standard 62.1, establishing the degree of contaminant transfer air exhibited by a given product is essential since transfer contaminated air cannot be considered outdoor air. To determine the proper OACF (outdoor air correction factor) the approximate degree of contaminant transfer air must be known.
l
Reducing energy consumption in industries and institutions that rely on laboratories and other critical applications will help to meet the ASHRAE mission to attain sustainability and reduce CO2 emissions. Compared to commercial buildings, the opportunity for energy savings in laboratories is much greater. ASHRAE should play a leadership role in optimizing the HVAC systems in laboratories while keeping safety a top priority.

As ASHRAE 62.1 now permits the use of total energy recovery wheels on certain conditions on laboratory exhaust, the ASHRAE community needs qualitative data on the potential cross-contamination of these devices.

The objectives of this study are to:
 1) Determine the state of the art for similar testing, if any;
 2) Develop a theoretical test methodology;
 3) Apply the test method in-situ;
 4) Validate the method based on the test results;
 5) Produce a draft test method to establish cross contamination rates at the manufacture and in-situ in order to ensure that the safety is maintained over the life of the laboratory.
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	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: Establish a scientific approach to develop a test standard to evaluate gaseous cross-contamination transfer within total energy recovery devices”  
1-Conduct a literature review.
2-Develop a theoretical test methodology. 
3-Laboratory testing: Find a laboratory facility; select contaminants of concern; evaluate the impacts of airflow, temperature, condensation, relative humidity, freezing, pressure differential, molecular properties of the contaminant (i.e., polarity, water solubility, molecular size, etc.).
4-Results will include: A complete literature review of existing scientific studies on this topic; provide a comparison of the previously reported measured data; validate that the developed test procedure is acceptable and consistent; establish the limitations of the test procedure including the challenge chemicals to be used; validate via in-situ installations that the test procedure is applicable; and determine the metrics that impact the cross-contamination rates. 


	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: This research relates to Desired Outcome “Improved building performance” of the ASHRAE strategic plan started in 2014. 

Reducing energy consumption in industries and institutions that rely on laboratories will help to meet the ASHRAE mission to attain sustainability and reduce CO2 emissions.  

Compared to commercial buildings, the opportunity for energy savings in laboratories is much greater.  

ASHRAE should play a leadership role in optimizing the HVAC systems in laboratories while keeping safety a top priority. 

As ASHRAE 62.1 now permits the use of heat wheels under certain conditions on laboratory exhaust, the ASHRAE community needs to be able to determine the potential cross-contamination of these devices. 

The practitioners and building maintenance and operation personnel need a standard method to validate that the heat recovery equipments not only performs on an energy efficiency standpoint, but also that indoor air quality is maintained. 

Standard ASHRAE 84 already exists and the proposed cross-contamination test procedure could be added to this existing standard.  

AMCA, AHRI and some manufacturers could be approached for co-funding. 
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