ASHRAE TC 6.6 Service Water Heating Meeting Atlanta, GA
February6, 2022 4:15 – 6:30 PM EST
Georgia World Congress Center, A308b (3)
 30 people in the room 
1) Call to Order – Ben Schoenbauer, Chair 4:15 EST
            Self-introductions and determination of quorum
Voting members –Ben Schoenbauer, Jim Earley, Amin Delagah, Paul Glanville, Fred Goldner, Paul Hikspoors, Patrick Villaume, Gary Klein, Cory Weiss, and Jim Lutz all members present

Visitors present:: Adam Darlington, Hannah Hoffmann, Priyanka Satpute, Frank Myers, Ron George, Larry Spielvogel, Julia Hegavty, Dave Morrow, Joel Carpenter, Doug Bennett, Austin Krank, Michael Slater, Amy Thomas, Judd Smith, Brian Teeter, Mehwan Ahmadi, Doug Reindl, Harshad Inamdar, Cobi Waxman, Cyris Nasseri, James York, Jason Hall, Titu Doctor, Frank Stanonik, Mellissa Schellinger, Robert Davis,Martin Thomas, Eric Truskoski, Rachel Griffenberg, Matt Blaylock, Carl Hiller
 
2) Membership / Roster review -We have a quorum 10 of 10 members present
Eric Truskoski wants to be a vice chair, Ben will appoint a vice chair that will go in effect July 1
 
           Provisional Corresponding Members can join at -http://www.ashrae.org/JoinATC
 
New Committee Positions-All Committee officers and Chair positions have agreed to stay on at least another yea except Handbook where we will have a one year transition from Carl Hiller to Patrick Villaume..

3) Review of Past Minutes Frank Myers (Cory Weiss 2nd) made a motion to approve the minutes as submitted. The motion passes with no opposition.

 
4) Report on TC Chairman’s Breakfast - The strategic plan is being updated, adding de carbonization into the plan.
Some of the TC attendance and participation are being tracked differently. 
More manual procedure changes are coming. TCs and Task Groups are included as FGs functional groups.
Vice-chairs and Chair are required to be members in good standing (pays dues) .
Task force for de-carbonization for low carbon buildings is to come out with documents for TCs.

 
5) TAC Section Head Report – Doug Reindl - Any input for the next strategic plan (5 year Cycle) 
 
6) CommitteeLiaison Reports-
7) SubcommitteeReports
 
            a) Programs– Amin Delagah
Existing Program at Atlanta Winter Conference: Exploring Efficiencies of Decentralized DHW Systems in Hydronic Conditioned Multi-unit Buildings.
This is in room B308 from 1:30-3. Co-sponsored by 7.4 Exergy Analysis for Sustainable Buildings and TC6.1.
 
4 Program Ideas Proposed for Tampa, Summer Conference (3 at subcommittee meeting, 1 at main committee meeting)
Deadline is February 27th for proposal submittals for Tampa Bay 
 
Idea #1 from Ahmed Elatar, ORNL is interested in moderating and being lead on proposal submittal
Title: Multifamily Building Heating Plant Sizing Workshop
One presenter can do the traditional method and define the building that will be sized. Alan Biel presented based on Ron George feedback and did presentation at Detroit Chapter on gas WH sizing using ASHRAE vs. ASPE vs. Manufacturer
3rd Party Online Sizing Tool for HPs, background and capabilities including same building sizing and demonstration
Ecosize capability expansion to load shifting and customized draw patterns for multifamily buildings, could add multipass and parallel split

Idea #2 from Austin Krank , Steffes
Title: Prepackaged Plug and Play Systems and Streamlining Design, Build, Commissioning process and related utility incentive programs
Steffes (Uses external manuf. HP and develops plug and play packaged system)
Designer/Installation/Commissioning Considerations
Utility Programs/Incentive/NEEA Advanced Water Heater Specification 8.0

Idea #3 Group idea, Ron George, Gary Klein to lead
Title: How do you size a water heating system (seminar) 101 level
It would look at storage and distribution temperature. Apartment building of X size, various ways of doing it. These are the things that you have to think about. Pros/Cons, liability issue, costs, cost of square footage, distribution losses.
Fixtures Counts, Appendix A/Appendix M
Water Heater sizing
Unitary versus central (Larry Spielvogel)
Define Commercial equipment for DHW
Jim Lutz (pipe sizing and layout calculation)

Idea  #4 Carl Hiller: Another idea: Definitive Studies on service life of HPs (proposed during TC6.6 call)
 
 Proposals due Feb. 27th 


            b) Standards – Frank Myers
· SPC124 – Ben Schoenbauer
· This is a MOT for combined space and water heating, looking to make a major change draft soon.
· SPC 191 – Jim Lutz
· Water use in buildings completed 2 public reviews,  they are addressing comments now, they will have something out in the next few months. 
· SSPC 90.1 – Frank Myers Gary Klein for Water heating
· Water heater working group –Gary Klein – They are developing a work plan including hot water systems, pipes and supporting components.
· SPC 90.2 – Jim Lutz
· They have changed TPS and are now a high performance design of buildings standards.
· SSPC 41.13 – Jim Lutz
· That is heating content of fuels MOT (Measuring). This should be out in a month  --REMOVE from List of reporting standards.
· SPC 514 – Frank Myers 
· Moving quickly, will met this spring, is out for a review now
· SSPC 188 / Guideline 12 – Frank Myers
· Legionella standard – will meet tomorrow, the next major step is after 514 how will the 2 be resolved.
· SPC 206  
· MOT for rating multi-purposed heat pumps for residential space conditioning and water heating. (Jim Lutz to check on who owns it)
SPC 137 – check on withdrawing it chair to check 
SPC 205p – This group is gathering performance data over the next few years It is data to feed into simulation modeling systems Patrick Villaume  and Jim Lutz will report back to us.
          
  c) Research – Paul Glanville(pglanville@gti.energy) 
Active Efforts:
· 1843-RP Validation of Low‐Order Acoustic Models of Combustion Driven Oscillations on Fire Tube Water Heaters, one bid received in May ’22, the Proposal Evaluation Subcommittee (PES) has recommended award to the single bidder (Univ. of KY, performer on RP-1517). Paul G. is a member of this PES with balance of members from TC 6.10 (joint sponsor of project). TC 6.6 (Paul G.) intends to roll onto the project management subcommittee.
For reference, schedule is 18 months and here is a snippet of the SOW:
The objective of the proposed work is to use an existing feedback loop stability modelvalidated in RP-1517 [1-4] to identify combustion oscillations in fire tube water heaters.Two water heaters that exhibit combustion oscillation problems have been identified. Theresearch team will apply the feedback loop stability model to both water heaters toestablish the viability of the method to this application.
Result of vote = 10 votes affirmative, unanimous
Breakfast items:
· Only 3 RTARs this meeting
· $5.5M budgeted for current cycle
· Avg cost of project is $150k but is not upper limit
· Many RFPs are going out and are not receiving any qualified bids
· Deadlines for RTARs are MMAD, March, May, August, December (15th of the month).
· Resources:



[bookmark: _MON_1737209682]

New Efforts/Ideas:
· 6.1 RTAR - Pressure Loss Coefficients for Copper Pipe Fittings
· PEX / Radiant TC 
· Action Item: Gary K. as leadto coordinate with TC 6.1 et al. [for reference, TC 6.1 chair is Ted Duffy = ted.duffy@gmail.com] 
· Add CPVC, PEX, SS
· Ron also interested
· TC 2.8 or 1.3 involved?
· Frank noted up to 4” will cover serious slice of the commercial market
Draft RTAR under development by 6.1 (as of 2/6/23)



· 6.10 Venting Impacts (Distances, sidewall, materials)
· PVC issues for temperature tolerance
· Other brainstorming topics
· Ventilation needs for water heaters (HPWHs, etc.)
· Water treatment, scale management
· Brought up in TC 6.6 = AI sized water heating systems, potential for new RTAR (T. Doctor sp?)


Carry-over ideas from June 2022 withUpdate
· Non-residential Hot Water Usage Patterns: 
Jim L. continued a thread discussed in Vegas meeting earlier this year on better defining non-residential hot water consumption patterns. Mentioned that IAPMO could support and/or provide coordination resources, with goal to update approaches to system sizing/drainage sizing, etc. Current data is robust for SF-Res, but lacking in all other categories. Expanded discussion with the group:
· Key people from IAPMO were noted as Dan Cole, Pete DeMarco (sp? Now retired) – now work with ChristophLohr
· Gary is chairing a group to do similar work within IAPMO for other occupancies
· One outcome could be an update/expansion of this existing tool mentioned by Carmen C.: https://iapmonline.org/2020/07/08/iapmos-water-demand-calculator-version-2-0-available-for-download/
· Group discussed broad categories of interest: Multifamily, Hospitality (RP-1544 expansion), Health Care, Food Service, Offices (note prior WS developed on Offices but not carried through), and General Industrial/Commercial uses. Carmen C. noted that it would be ideal to align categorization with the building segmentation used by 90.1 https://www.energycodes.gov/prototype-building-models
· Bill H. noted work with Univ. of Cincinnati, what data is necessary/how to capture hot water usage, sounded like work is just getting underway now, could leverage through new effort.
· Scope of study would likely focus on aggregating datasets and collecting data where key gaps exist.

Action Item: Interest group identified = Jim L., Carmen C., Bill H., Paul K., and Paul G.; will initiate outreach with IAPMO to discuss potential scoping of ASHRAE RTAR for draft submission to RL/RAC this calendar year[footnoteRef:1]. [1:  Resources on RTAR and general research process here: https://www.ashrae.org/technical-resources/research] 


For reference, here is the shelved WS developed for Office Buildings (marked as RTAR but is a WS), which was paused in the mid-2010s while RP-1544 completed but was not picked up by our group.




· Investigating Methods of Test for Water Heating that Incorporates CO2e Emissions as a Metric: 

Bill H. brought up an idea to investigate how existing (MOT 118.2, etc.) or new approaches would be used to compare the CO2e emissions of different water heating products/technologies. Question was brought up whether existing methods and use of emission factors already serve this purpose, Bill noted this is possible but does not capture all details of regionality, TOU, etc. Paul G. noted that there may be an opportunity for a testing approach to better capture the emissions savings of water heating-as-energy storage, which could be the focus or a part of this effort. General discussion on the interest/role of decarbonization in ASHRAE’s activities and those by the industry, agreed to have a group develop a proposal for review/discussion.

Action Item: Group consisting of Bill H., Jim L., Paul K., Carl H., Carmen C., and Paul G. identified to meet offline and determine what the scope of this RTAR would be, then bring back to TC 6.6 with draft RTAR for next steps.

· Potential Revamp of Water Temperature Safety/Performance/Legionella Impacts Study: Ron G. volunteered to revisit the topic of the joint TC 3.6 WS that was abandoned in 2017 (see files below)




Action Item: Ron G. to develop project concept and/or draft RTAR for subcommittee review at a later date.
· 

            d) Website – Michael Slater
            e) Handbook – Carl Hiller outgoing Patrick Villaume-incoming
Handbook was passed after many upgrades
8) Old Business
 
9) New Business- 
Patrick V -Over 7 guidebooks to be released over the next few months. The De-carb guide and heat pump application guide will be interesting to this committee.
 
10) Next meeting
            2023 ASHRAE Annual Conference | June 24-28, 2023 | Tampa, Florida
11) Adjourn
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TC Chair Breakfast Meeting – February 2023



Omar Abdelaziz, RAC Chair

Omar.abdel.aziz@gmail.com







RAC Objectives

Plan and coordinate research and technical studies in support of the ASHRAE Research Strategic Plan and provide for the dissemination of the results.

Coordinate other activities to promote HVAC&R research, including the New Investigator Award, Homer Addams Award, Graduate Student Grant-in-Aid Program, Innovative Research Grant, and Service to ASHRAE Research Award.

Strategically and ethically administer the Research Fund for the benefit of all ASHRAE members.













Recent Budget Impacts

Total Annual RAC expenditures by society year

SY 2019-20	$5.0M

SY 2020-21	$4.9 M

SY 2021-22	$5.0.M

SY 2022-23	$5.5 M budgeted



Due to budget reductions, temporarily postponed several programs and delayed the submission of RFPs for approved work statements.

Having now nearly worked off the backlog of approved work statements ready for bid and will award NIA, IRG, Student GIA, Homer Addams, and service awards this year.





Future Research

We expect steady research funding for the foreseeable future

Encourage TCs and other groups to engage in research discussions and RTAR/WS development in their technical areas

Suggest TCs review the 2021 ASHRAE Research Strategic Plan for the six research initiatives that it gives highest priorities





Did You Know??

ASHRAE currently has 42 active research projects with an average cost of about $150k for a total value of over $6.2M

Since 1959, ASHRAE has sponsored 943 projects for a total cost of nearly $80M

ASHRAE members have FREE access to ALL research project final reports 

ASHRAE provides its members with FREE digital downloads of all four Handbooks, which are the largest beneficiaries of ASHRAE research results. 

All this is on ASHRAE.org, just click on RESEARCH





RAC Part A Meeting Results

So Far This meeting 

RAC reviewed 4 Nominations for the Homer Addams Award and A Recipient for SY 22-23 was selected this year. A Recommendation is being passed on to Honors and Awards Committee for final approval.

RAC also selected a recipient this year for the New Investigator Award. This recommendation will now also be passed  on to Honors & Awards for consideration.
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Therefore, if you get MMAD each year, you won’t be as frustrated with RAC.





March 15 – RAC Spring meeting consideration in April

May 15 – RAC Annual meeting consideration in June

August 15 – RAC Fall meeting consideration in Sept. or Oct.

December 15 – RAC Winter meeting consideration in January
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RTAR # _____________

Title: 



Pressure Loss Coefficients for Copper Pipe Fittings



Executive Summary



This project extends and completes previous TC 6.1 Pipe Fitting Coefficient Developments for large threaded, welded and glued piping systems into the area of common copper pipe fittings from 1/8” to 8” updating work that dates back to the early 1900’s. The test and coefficient development will primarily focus on soldered copper and alloy fittings, prevalent in North America, and compare and contrast a smaller sample of corresponding compression (Press) connected fittings and ”Push Connect” fittings, more prevalent in Europe and other global locales.





Background



The published state of the art for this class of fittings is within the Copper Development Association Copper Tube Handbook which publishes a table, TABLE 14.7. Pressure Loss in Fittings and Valves Expressed as Equivalent Length of Tube in feet.  The basis of these values date back to the work of Freeman (1892) Giesecke (ASHRAE Hall of Fame Member) & Badgett (1932), documented by Hegberg (1995). 

Original ASHRAE Research in this area has been performed by Rahmeyer (1193-rp, 1035-RP 2001)  showing for other threaded and welded steel fittings that “K” pressure loss coefficient factors (the successor pressure loss calculation method to the TEL total equivalent length method) were often twice as much as the actual tested values, and not linearly proportional to one “K” value.  The TEL method uses an average pipe velocity for determining the fitting head loss as opposed to the K factor which uses the K coefficient and the actual design flow velocity through the calculated fitting.  The TEL method is even less accurate e.g. designers use a greatly increased estimate for friction head which leads to a higher head, larger energy use pump. 

As copper fittings and tube are the primary method of fluid distribution in both HVACR systems and domestic water systems, this project has exceptional value across hydronic heating and cooling systems, as well as refrigeration systems such as VRF and built up custom refrigeration systems and also domestic water plumbing systems.





Research Need



250 words





With existing applied data stems from test work over 100 years old and primarily established for the benefit of gravity fed hot water heating systems, not forced circulation (pumped) systems, this data needs to be retested and updated.  Previous ASHRAE work was meant to “peek under the covers” and establish if there were differences and the breadth of the extent.  It showed the need for updating the data for the common fittings applied in HVACR design, leading to the proposition of this project, which is more extensive.

This is core work that cannot be estimated through computational fluid dynamics as it forms the basis of input data to a CFD calculation and validation.





Project Objectives



· K factors and velocity deviations for Copper Alloy pipe fittings for incremental sizes in the 1/8” to 2” size and 3”, 5” and 8” sizes , estimating the incremental K factors for the incremental pipe sizes between 3” and 8” copper pipe sizes.

· Testing to be based on 11 actual tested sizes for a range of 15 industry applied sizes in the range of 1/8” to 8” in size. Fitting variations to be for 90° Short and Long Radius Elbows, 45° Elbows, Return Bend, Tees in Branching and Bullhead configurations, and Couplings. Approximately 735 separate hydraulic tests.

· Testing of 2 sample manufactured (small) hydronic multi-row height and depth coils for friction pressure losses at varied and modulated rated flows.

· Testing of Press Fit and Push Fit 90° Short Elbow and “Tee” in nominal flow configuration for ¾” and 1” size for correlation to similar manufactured wrot fittings.

· Spreadsheet based (Excel) VBA formulas and macros for inclusion into pipe friction loss estimation programs.

· Updating of the ASHRAE handbooks in appropriate chapters and transmittal to the Copper Development Association and the Hydraulic Institute for inclusion in their piping data handbooks.





Expected Approach



· Testing to be based on 11 actual tested sizes applying to a range of 15 industry applied sizes in the range of 1/8” to 8” in size. 

· Test method similar to that documented in previous ASHRAE research by Rahmeyer.  Suggest preference be given to University of Utah fluids laboratory based on experience, extent of work in the field and previous unsuccessful attempts to utilize other labs for the same work.

· Fitting variations to be for 90° Short and Long Radius Elbows, 45° Elbows, Tees in Branching and Bullhead configurations, and Couplings.  2-3 Manufacturers plus 1 Compression (Press) Fitting Manufacturer and 1 Push Connect Manufacturer to determine base data and if the two variant connection methods indicate a significant difference in value from the base case of wrot copper fittings.

· Approximately 775-800  separate hydraulic tests.



Lab testing   

X

Analysis and modeling

X





Computations

X

Validation efforts







Surveys



Other (specify)

X

EXCEL SOFTWARE 

X

Field tests















Relevance and Benefits to ASHRAE





















































Proposed Budget and Duration:





This proposed project aligns with the most currently published Research Strategic plan in Initiatives 1, 3, 6, 7, 9 and 10 helping to reduce building energy use, develop designer tools, and increase HVACR component knowledge. The project also complements the Society 2019-2024 Strategic Plan and initiatives helping to having ASHRAE providing essential knowledge for a high performance built environment and Initiative 1 for more resilient buildings and communities. If properly sponsored with other organizations (Hydraulic Institute, Copper Development Assoc.) it serves to strengthen ties among complementary technical organizations. Most importantly, 100  year old data directly applied by ASHRAE members worldwide  on a daily basis in the HVAC & R and plumbing fields is replaced based on the manufacturing and laboratory instrumentation practices of today, as well as influencing manufacturer performance rating systems and standards.

Testing of 2 sample manufactured (small) hydronic multi-row height and depth coils for friction pressure losses at varied and modulated rated flows allows validation of the application of the head and flow relationship according to the Darcy equation, and not as many manufacturers publish with a linear relationship between flow and head loss in a coil. This testing has very broad implications to the industry which in some cases uses coil pressure loss as a testing reference point in field testing and then “applies” the Darcy square relationship to relate back to a given flow.  This then leads back to systems either being set for too high of a flow rate (energy inefficient) or too low of a flow rate causing environmental problems.

Correlation of a small sample of “modern” copper Push and Press fitting styles should also indicate if there is a significant impact of the connection style versus the base case soldered copper fittings, indicating need for further testing. 







Anticipated Funding Level and Duration



Funding Amount Range: $ 175,000- 325,000 

Duration in Months: 12-24
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Feedback to RAC and Suggested Improvements to RTAR ProcessNow that you have completed the RTAR process, RAC is interested in getting your feedback and suggestions here on how we can improve the process.
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Service Water Systems

 

Work Statement


 


 


==============================================================


 


1. Title:  Hot Water Use in Office Buildings 


 


 


2.    Executive Summary:  

Service hot water use accounts for about 8% of commercial building energy use – over half a Quad/yr, comparable to space cooling, or ventilation.
  Lodging, food service, and in-patient health care have large demands for service hot water. For office buildings of all types, service hot water accounts for about 2% of total energy use.  There are good reasons for a field study of service water heating in commercial buildings.


· Many commercial structures, such as office buildings, are known to have very inefficient hot water distribution systems and operational procedures.  Long piping runs and the use of continuously operating recirculation loops increase hot water energy use many times over the energy required to heat the hot water actually used.  These typical system design and operational practices represent “low hanging fruit” for both water and energy savings.  We lack guidance for designing the fundamental hot water architecture in buildings because we do not have up-to-date quantitative data on commercial water heating system water and energy use that can be used to convince practitioners to change what they do. The current ASHRAE Handbook (Applications, Chapter 49, 2007) is based on design for obsolete fixtures that have been superseded by mandates for low-flow fixtures. 


· Where the principal hot water end uses are small and intermittent (e.g. lavatory hand washing and hand/dishwashing in office suite kitchens), there is evidence that actual delivered hot water quantities are minimal.  Long distribution runs (and long branch runs from recirculation loops or electrically heat traced trunk lines) mean that hot water demands are often unsatisfied.  As a result, there is large energy waste,  and hot water loads are often not adequately met with current system design and operating practices.


· Thus, there is anecdotal evidence that hot water use in commercial buildings is often accompanied by large-scale water waste, waiting for hot water from systems not adequately designed to meet the loads they serve. 


· The difficulty of delivering hot water for low flow rate and small fill volume fixtures, coupled with intermittent use profiles is compounded by conflicts between current codes, standards and guidance documents including: the IPC and UPC, state environmental health codes, CDC, ASPE best practices, and ASHRAE. Pipe sizing (diameter), plumbing layout, water heater sizing and location and the temperature needed for each application all need to be factored into the design and need to be addressed differently in light of the changes to fixture flow rates and fill volumes.


· Growing recognition of the connections between water and energy, and of rapidly-approaching water crises, has made awareness of all water use a critical issue for long-lived infrastructure, from both water- and energy-waste perspectives.
 


· ASHRAE is beginning to address the issues of water use and the water-energy connection in buildings, with Standards 189.1, 189.2 and 191.  But, there were inadequate data to include even minimum recommendations in 189 on issues such as the maximum distribution length, pipe diameter and insulation requirements for hot water systems in low-use buildings. Examples of the kinds of questions that require answers are:  


· How much hot water is actually used, with what frequency and intermittency and for what services, in office buildings.


· When does it pay to install point-of-use water heaters instead of a central hot water supply?

· What diameter piping is needed for low flow rate fixtures?


· What level of insulation should be installed?

The goal of the research project proposed in this RTAR is to document the patterns and quantities of hot water use in office buildings, in order to provide design guidance for ASHRAE members and inclusion in ASHRAE Guides and Standards.  We propose a field study that would instrument end uses and water heaters, generating enough data to compute system efficiency and to extend residential distribution models to office buildings.  This will lead to much better design guidance for engineers, and can take advantage of recent laboratory studies of distribution losses.


Energy efficient buildings and net zero energy use buildings will require optimized service hot water systems with far greater performance than the current practice.  In addition, solar water heating system designs will benefit from optimally designed hot water systems.  Critical to the improved efficiency of hot water systems is a better understanding of current usage patterns, of improved pipe insulation practices, and the use of low flow fixtures.  Having this improved understanding can also lead to plumbing system designs that improve the health and safety of building occupants by preventing Legionellosis associated with water systems.

To this end, ASHRAE seeks qualified bidders to respond to the following work statement for measurement of Hot Water Use in Office Buildings.   


 TC 6.6 has given this project its top research priority.  This project will provide the tools that other TC’s and ASHRAE members can use in future research.

3.  Applicability to ASHRAE Research Strategic Plan:   


Available data on hot water usage are 35 to 80 years old and do not reflect current usage patterns, modern pipe insulation practices, or the use of low flow fixtures. As a consequence, guidelines or standards for water heating systems, and the energy to heat it, cannot provide realistic design goals, as they are based on out of date data. Obtaining benchmark data reflecting current technologies and practices will help save energy and water in buildings and improve the energy efficiency of service hot water system designs. This proposal primarily addresses the following Energy and Resources goals of the ASHRAE Research Strategic Plan:


         A1: Move towards net zero energy use buildings. Updating usage guidelines for service hot water and associated energy will provide realistic benchmarks and goals for net zero energy buildings.  Having accurate hot water use information will significantly reduce the typical over sizing of commercial water heaters, making the use of higher efficiency (but sometimes higher first cost per unit of heating capacity) water heaters more cost effective.  These improvements can potentially reduce office building water heating energy use to very low levels – well below the current 2% of total energy use.


          A2: Produce new residential and light commercial buildings that use 70% less energy. The design of energy efficient service water heating systems requires realistic data for anticipated hot water usage, and better understanding of trade-offs between lower efficiency central hot water generation plus central distribution systems VS higher efficiency distributed hot water generation which needs significantly less hot water piping.


         A3: Develop commercially viable applications of renewable energy that reduce conventional energy use by 25%. Accurate data on hot water use will assist in developing solar water heating (or waste heat recovery) systems for service hot water, and in choosing central vs. distributed service architecture.  It may turn out that solar pre-heating plus point-of-use (POU) “finishing” to service needs is the most efficient option for some building types in some climates.

         A6: Develop integrated best practices design methods. Appropriate base line data (reflecting current technologies and practices) on service hot water usage are required before improved design methods can be developed and their benefits quantified.


         A7: Develop methods for measuring building and occupant hot water use. This project will provide the benchmark data on hot water and hot water-related energy usage for building performance metrics.


To a lesser degree, this research will also address the following Tools and Applications goals:


         C1: Develop tools that will improve the productivity of the design process. These updated usage data will improve the design process.


         C2: Develop dual path standards. The benchmark data obtained will provide the basis for standards, especially Standards SSPC 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings; SPC 189.1P - Standard for the Design of High-Performance, Green Buildings Except Low-Rise Residential Buildings; SPC 189.2, SPC 191P - Standard for the Efficient Use of Water in Building, Site and Mechanical Systems, and SPC 188P - Prevention Practices for Legionellosis Associated with Building Water Systems 


         C4: Development of a measurement-based rating system to establish the environmental performance of a building and its systems. These data are essential to develop a measurement-based rating system for service hot water use and energy for service water heating.


 


4.  Application of Results:   


ASHRAE Handbook—HVAC Applications, Chapter 49, Service Water Heating.  

The following tables and figures in the Commercial and Institutional part of the Hot-Water Requirements and Storage Equipment Sizing section will be updated:


· Table 7 Hot-Water Demands and Use for Various Types of Buildings


· Fig. 19 Office Buildings, Useable Storage Capacity vs Recovery Capacity


· Table 10 Hot Water Demand per Fixture for Various Types of Buildings


· Table 15: Hot Water Demand in Fixture Units


· Table 16: Preliminary Hot Water Demand Estimate


· Figure 25: Modified Hunter Curve for Calculating Hot Water Flow Rate


· Figure 26: Enlarged Section View of Modified Hunter Curve


· Figure 27 Sizing Factor for Combination Heating and Water Heating Boilers


The results of this research will contribute to SSPC 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings; SPC 189.1P - Standard for the Design of High-Performance, Green Buildings Except Low-Rise Residential Buildings; SPC 189.2, SPC 191P - Standard for the Efficient Use of Water in Building, Site and Mechanical Systems, and perhaps to SPC 188P - Prevention Practices for Legionellosis Associated with Building Water Systems  


5.   State-of-the-Art (Background): 


 Plumbing designers use water service fixture units (WSFU) to size and design hot water piping systems. The WSFUs include an amount related to the flow of water through the fixture or appliance and some measure of the likelihood that more than one will be operating at the same time. These equivalent fixture units are the basis of the Hunter Curves that were created in the 1930’s. 


Data on the magnitude and diversity of loads, which is critically important to system sizing, is significantly outdated. The hot-water usage data and sizing curves for dormitories, motels, nursing homes, office buildings, food service establishments, apartments, and schools in the Service Water heating chapter of the 2007 Applications Handbook are based on EEI sponsored research that was done in the late 1960s. These data were collected decades before the National Appliance Energy Conservation Act (NAECA) efficiency standards for faucets, dishwashers, clothes washers and showerheads took effect (early 1990s and updated). 


New developments in equipment, applications, and legislation, standards and regulations affect the design and manufacture of hot water using appliances.  These changes have also changed hot water use in commercial and institutional facilities.  The buildings the data were collected from that we use for designing systems today are not representative of the modern building stock and are certainly not the right ones for modern green building design. We need a better understanding of how people currently use water in commercial and institutional buildings


In short, we need to update the hot water system design and implementation process with newer data. This information will be useful for selecting proper pipe sizes to better match the low flow rate fixtures, hot water distribution system layouts and water heater sizing and location.


The California Energy Commission [CEC reference] is about to complete almost five years of research on how hot water for service water heating purposes flows in typical hot water piping. Single family residential and multifamily use patterns were the basis for the studies, but the flow rates selected for study, 0.5 to 5 gpm are applicable to fixtures used in almost all building types. The pipe diameters studied are also applicable. The research has found that significant amounts of energy are wasted under many hot water distribution system layouts, particularly those with small intermittent use patterns which are typical of those thought to be found in office buildings. The research also documented water waste above and beyond that contained in a given volume of pipe while waiting for hot water to arrive; the amount of waste increased as flow rates went down, doubling when the flow rate was below 0.75 gpm.


There are a few key areas that were not studied: flow rates less than 0.5 gpm, which are the norm for the hot water portion of a 0.5 gpm faucet; metered faucets (0.25 gallons maximum per cycle); pressure drop with different flow rates in different diameters of pipe; and water heater sizing for different hot water use patterns.


Research has been conducted by the Food Service Technology Center (www.fishnick.com). As the name implies, the work has been focused on hot water use in food service operations. The are a wide variety of flow rates and fill volumes used in these facilities, depending in part on whether they are single serve or full service facilities. One of the most interesting things they have learned is that virtually all food service operators do not know how much hot water they use in either magnitude or pattern so they do not know what size water heater they need. In addition, they are governed by environmental health codes that measure the ability to provide hot water and the temperatures that must be achieved for different parts of their operation. They need to provide hot water at hand sinks and given the out-of-date information used for pipe sizing, this has proven difficult and expensive to do, particularly for sinks in restrooms that are remote from the (generally) single water heater or boiler.


Several recent ASHRAE forums sponsored by TC 6.6 identified water heating as a major energy use in commercial and institutional buildings, but hot water use in these facilities is not well understood.  Several key issues contribute to the need for current research.


        New developments in equipment, applications, and legislation, standards and regulations affect the design and manufacture of hot water using appliances.  These changes have also changed hot water use in these facilities.  


       Design practices and guidelines, including those published in the Service Water Heating Chapter of the ASHRAE Handbook have not kept pace.  


       Recent ASHRAE papers and research indicate that existing design practices are problematic, contributing to oversized water heating systems and energy waste.  


        Basic information is needed to revise the Handbook and produce new design guidelines including detailed hot water consumption profiles by building type in a variety of applications.


This study is intended to be limited to hot water use in office buildings. Those applying to update this work will be required to specify which types of office building will be monitored and why.


6.   Advancement to the State-of-the-Art:  

A quantitative understanding of hot water use is necessary before its production and delivery efficiencies can be improved.  While the magnitude of energy and water savings will vary from facility to facility, we anticipate that potential water heating energy savings will generally be large, typically over 50%.  For example, one relatively recent before vs. after retrofit water heating system field test (Hiller) at a high school produced documented water heating systems energy savings of 91%. Results of the proposed work will lead to updating of critically important system design charts and tables, and recommendations for vastly different plumbing system layouts than have been the norm in the past.

While this Hot Water Use in Office Buildings RTAR is new, it relates to ASHRAE research project: 1544-RP.  The added hot water use information from this new research will provide ASHRAE important data and reference material in the non residential market sector.

7.  Justification and Value to ASHRAE: 


Knowledge of load diversity will be important to engineers designing hot water systems. Mechanical engineers, plumbing engineers, energy and water utilities along with government agencies and Green Building designers will find value in the updates to the Handbook. In addition, Federal, State and Local governments will be able use this information for the design and updating of public buildings.


TC 6.6 has determined that there is a significant need for basic data to support revision of the Handbook and provide the information needed for the ASHRAE membership to develop design guidelines, sizing practices, and implement energy standards.  


The TC has previously examined the results of numerous government-, utility-, and privately sponsored research projects.  While these results helped provide some useful information, the data were found to be lacking.  


       Most utility-sponsored data collection focused on energy, efficiency, and demand-related effects, but left out the critical water/waste water factors that are increasingly important, and not just for green designs.  In addition, most of the utility data is not available in the public domain.


       Many governmental and private research efforts also focused on energy and equipment issues.  Data were typically collected on a coarse interval of 15 minutes or greater, much longer than the duration of almost all hot water draws, which, in many cases in office buildings appear to be on the order of less than 15 seconds.


      Recent efforts provide much finer-resolution end-use data but focuses primarily on residential use.


This project is designed to take advantage of our research activities and leverage them in future efforts.  Direct benefit to ASHRAE and its members lies in three areas:  1) development of the data collection approach, 2) in the data obtained, and 3) better information for the design community on how hot water is used in the subject buildings. 


Once developed, this data collection approach can be implemented in a variety of building types in future projects.  The systems and methodologies of this project can significantly reduce the cost of other proposed research projects.   These potential savings will exceed the cost of this project and provide the tools that other TC’s and ASHRAE members can use in future research.  TC 6.6 has given this project its top research priority.  


8.   Objectives:  


A better understanding of how people use water in commercial and institutional buildings is desired. The project objective is to obtain measured hot water use in a sampling of office buildings that will enable Table 7 to be revised and updated.  Monitoring of hot water use using high data collection time resolutions will enhance the understanding of the diversity (how many uses occur at the same time) of hot water uses by providing data on number, timing and duration of draws, rather than just aggregate water use over long (e.g., day, week, month) periods. Responders to this Request for Proposal should provide a proposed list of important types of office buildings, they proposed to monitor, relate this to Table 7 of Chapter 49, and provide their justification for classifying and sampling these buildings. 

9.   Scope/Technical Approach: 

Bidders should describe their data collection system and methodology, to show how it will provide the necessary data. Bidders must specify the sensing and data acquisition equipment, and data processing methods to be used in their proposed project, to assist in evaluating the likelihood that usable data will be obtained. Proposals shall include a preliminary site selection and sampling plan, as well as proposed data collection intervals, temperature and flow measurement accuracy and how the collected data will be stored and processed. The bidders should discuss their access to buildings that will be metering sites, to indicate the likelihood that they can enlist appropriate and adequate numbers of buildings in the project.  Monitoring of a minimum of two to four (depending on size) office buildings is desired. The proposal should indicate the extent to which Handbook tables and figures listed in Section 4 of the RFP will be updated. 


 After contract award, the contractor shall refine and elaborate on the site selection and sampling methodology, as well as the proposed monitoring points and sampling intervals. These shall be reviewed and approved by the Project Monitoring Subcommittee (PMS). 


The specific tasks envisioned are: 


1. Prepare a Data Collection Plan describing actual monitoring sites and data collection, sampling frequency (at least 1-minute data is expected), data cleaning, and data processing/storage methods. If necessary, revise the assessment of which figures and tables listed in Section 4 will be updated by the data collection effort. The PMS shall approve this Data Collection Plan before data collection begins in Task 2. 


2. At a minimum, ASHRAE suggests studying three commercial office buildings of a range of sizes.  However, ASHRAE will consider different building type/applications if there are compelling reasons (e.g. piggybacking on another test, etc.)  the study sites should cover a range of commercial office building sizes and locations within North America. 

3. Collect data in an adequate number of commercial office buildings for a significant period of time, according to the approved Data Collection Plan.  (At least 12 months of continuous data collection is anticipated.)


4. Incorporate data and interpretation of the results into the technical literature and provide draft updates of the ASHRAE Handbook tables and figures listed in Section 4 to the extent possible given the approved data collection plan.

5. Prepare and submit deliverables.

 10.  Deliverables/Where Results Will Be Published: 

Progress, Financial and Final Reports, Technical Paper(s), and Data shall constitute required deliverables (“Deliverables”) under this Agreement and shall be provided as follows:

 a.     Progress and Financial Reports


Progress and Financial Reports, in a form approved by the Society, shall be made to the Society through its Manager of Research and Technical Services at quarterly intervals; specifically on or before each January 1, April 1, June 10, and October 1 of the contract period. As part of the technical progress reporting, these reports shall include reports on the status of data collection, including amount of usable data collected. 


        Furthermore, the Bidder’s Principal Investigator, subject to the Society’s approval, shall, during the period of performance and after the Final Report has been submitted, report in person to the sponsoring Technical Committee/Task Group (TC/TG) at the annual and winter meetings, and be available to answer such questions regarding the research as may arise.


     Interim Deliverables


A Detailed Project Plan will be developed by the bidder and must be approved by the Project Monitoring Subcommittee (PMS).  Milestones in the Project Plan must include:


         Detailed project plan


         Literature Review and Data Collection Plan


       Sample data reports (soon after initiating data collection, to demonstrate format and completeness) 


       Creation of data base to be delivered to ASHRAE 


         Periodic reports to the PMS (every 3 months, plus at ASHRAE meetings).


       Producing final report, including draft updates to Handbook tables and figures

     b.    Final Report

A written report, design guide, or manual, (collectively, “Final Report”), in a form approved by the Society, shall be prepared by the Institution and submitted to the Society’s Manager of Research and Technical Services by the end of the Agreement term, containing complete details of all research carried out under this Agreement. Unless otherwise specified, six copies of the final report shall be furnished for review by the Society’s Project Monitoring Subcommittee (PMS). The final report shall include an executive summary (approximately 800 words), description of the sampling methodology and Data Collection Plan, list of sampling locations, summary analyses or figures of collected data, and draft updates to Handbook tables and figures. The data base of hot water usage shall also be delivered to ASHRAE as part of the final report.


Following approval by the PMS and the TC/TG, in their sole discretion, final copies of the Final Report will be furnished by the Bidder as follows:


         -     An executive summary in a form suitable for wide distribution to the industry and to the public.

         -     Two bound copies

         -     One unbound copy, printed on one side only, suitable for reproduction.

         -     Two copies on CD-ROM; one in PDF format and one in Microsoft Word.


c.   Technical Paper

One or more papers shall be submitted first to the ASHRAE Manager of Research and Technical Services (MORTS) and then to the “ASHRAE Manuscript Central” website-based manuscript review system in a form and containing such information as designated by the Society suitable for presentation at a Society meeting. The Technical Paper(s) shall conform to the instructions posted in “Manuscript Central” for a technical paper. The technical paper title shall contain the research project number (XXXX-RP) at the end of the title in parentheses, e.g., (XXXX-RP).


Note: A technical paper describing the research project must be submitted after the TC has approved the Final Report. Technical papers may also be prepared before the project’s completion, if it is desired to disseminate interim results of the project.  Contractor shall submit any interim papers to MORTS and the PMS for review and approval before the papers are submitted to ASHRAE Manuscript Central for review by the Society Program Committee. 

d.   Data


The Institution agrees to maintain true and complete books and records, including but not limited to notebooks, reports, charts, graphs, analyses, computer programs, visual representations etc., (collectively, the “Data”), generated in connection with the Services. Society representatives shall have access to all such Data for examination and review at reasonable times. The Data shall be held in strict confidence by the Institution and shall not be released to third parties without prior authorization from the Society, except as provided by GENERAL CONDITION VII, PUBLICATION. The original Data shall be kept on file by the Institution for a period of two years after receipt of the final payment and upon request the Institution will make a copy available to the Society upon the Society’s request.


e.    Project Synopsis


A written synopsis totaling approximately 100 words in length and written for a broad technical audience, which documents 1. Main findings of research project, 2. Why findings are significant, and 3. How the findings benefit ASHRAE membership and/or society in general shall be submitted to the Manager of Research and Technical Services by the end of the Agreement term for publication in ASHRAE Insights


The Society may request the Institution submit a technical article suitable for publication in the Society’s ASHRAE JOURNAL. This is considered a voluntary submission and not a Deliverable. Technical articles shall be prepared using dual units; e.g., rational inch-pound with equivalent SI units shown parenthetically. SI usage shall be in accordance with IEEE/ASTM Standard SI-10.


 11.  Level of Effort:  

The estimated cost of this project is not to exceed $199,000.


The project anticipates 20 professional months including the efforts of a principal investigator and a research technician.


Please complete the following documents and submit as part of your Bid:

Scope of Work- Provide the following:  

         Project timeline for the entire project that includes each required task, and where applicable to your bid, major sub-tasks (Gantt chart)

         Project milestones for each required tasks

         Project budget including cost for each required task

         Organizational chart and description of responsibilities for each person

         Technical qualifications of principal investigator, key researchers and any subcontractors with resumes

         Identify team leader

(Include estimates of professional-months by category, calendar-months, and total dollars.


 12.    Other Information for Bidders  

BID CONDITIONS

ASHRAE is looking for creativity in proposed approaches to provide the maximum amount of valid information within the budget. Accordingly, in their proposals, bidders should elaborate their methods for collecting data and results expected.


Bids received after the deadline and any telephone or fax materials submitted will not be considered.  


Bids will be opened privately; no abstract or bid tabulation will be made available to other participating contractors.


ASHRAE, in its sole discretion, may use past experience with any bidder as an indicator of that bidder’s ability and willingness to provide ASHRAE with value-added services in the future.


Bidders must provide a list of past study experience with ASHRAE completed in the last five (5) years. Include a copy of at least one sample of work completed by your firm. Please include three (3) verifiable references including: (a) name and address of client firm, (b) contact name, (c) contact’s phone number / email address.


Bidders must also provide at certificate of Insurance to reflect adherence to ASHRAE’s Insurance Requirements.

Bids shall clearly demonstrate compliance with all requirements in the Work Statement and shall be signed by an authorized bidder’s representative. To be considered, bids must be submitted as instructed.


13.   Proposal Evaluation Criteria:   


       Contractor's understanding of Work Statement as revealed in proposal and proposed management plan - 10%

       Thoroughness of methodology relative to Work Statement requirements- 60%

o      Proposed sampling plan and completeness of addressing table and figure updates – 20% of 60%

o       Data collection system and data processing methodology – 20% of 60%

o       Access to buildings for monitoring – 20% of 60%

         Prior experience in conducting ASHRAE or similar research- 10%

         Experience and Technical capabilities of bidders research team- 20%

 14. References:  


ASHRAE Handbook—HVAC Applications, Chapter 49, Service Water Heating.

 ASHRAE RP-1172 – Final Report--Metering Residential Hot Water by End-Use Development of Standard Protocol


 U.S. Code 42USC6295, Energy Conservation Program for Consumer Products Other Than Automobiles, Sec. 6295. Energy conservation standards (See standards for showerheads and faucets, dishwashers, and clothes washers.)


California Energy Commission, Public Interest Energy Research (PIER) Program, Water Heating Research Projects 
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Hot Water Distribution System Research in Single and Multi-Family Applications 


Super Efficient Gas Water Heating Appliance Initiative (SEGWHAI) 


Next Generation Instantaneous Water Heater


Develop Recommendations to Improve Hot Water Equipment and System Efficiencies in California Homes 


Evaluation of Alternative Hot Water Distribution Systems


Synergistic Water Heating & Distribution Technologies (SWHDT) Program


Design Refinement and Demonstration of a Market- Optimized Residential Heat-Pump Water Heater


Attic Heat for Water Heating


Prototype Development of a Combined Refrigerator and Electric Water Heater


Safety Analysis and Testing of a Heat Pump Water Heater Condensate Recovery System
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		Responsible TCTG: 03.06 Water Treatment
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		Title: Investigation into sensible temperatures  for potable hot water temperatures to maximize public safety, water and energy conservation.

		WS: 

		Special Publications etc: ANSI:ASHRAE Standard 188 - 2015 Legionellosis: Risk Management for Building Water Systems
ASHRAE Guideline 12 - 2000 Minimizing the Risk of
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Handbook sections having to do with Legionella, service water (building potable hot water), water conservation, healthcare and water treatment.
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		WORK STATEMENT: 

		Title_2: Investigation into sensible temperatures  for potable hot water temperatures to maximize public safety, water and energy conservation.

		Sponsoring TCTGMTGSSPC: 03.06 - Water Treatment

		CoSponsoring TCTGMTGSSPCs List only TCTGMTGSSPCs that have voted formal support: TC 06.06 Service Water Heating Systems
Environmental Health Council

		Executive Summary: There is an urgent need to resolve the appropriate hot water temperature targets for building potable hot water systems.  Storage, distribution, and point of use temperature targets for potable hot water have an impact on public health as both scalding and legionellosis risks need to be considered.  Recent advancements in water/energy savings methods impact the risks, as reduced water flow changes are a critical parameter in both scalding and legionellosis.
 
This research will review current scientific data on scalding, Legionella, and water/energy conservation to produce temperature targets that may be useful for ASHRAE, code developers, building designers, building owners, and building operators. Centers for Disease Control and Prevention (CDC) have indicated that the number of people with Legionnaires’ disease grew by nearly four times from 2000-2014. 
 
Present hot water temperature recommendations for scald control are over 40 years old and were developed prior to the 1976 Legionnaires' disease outbreak in Philadelphia. Over the years plumbing codes have been revised to include lower temperatures for energy conservation without recognizing the risk these temperatures have for Legionella.  
 
ASHRAE Guideline 12 originally published in 2000 is about to be updated with a new edition due in 2017.  The changes in this guideline from 2000 to 2017 are dramatic based on greater understanding of the issue.  Still today we are working with scald temperature recommendations that were developed prior to knowledge of waterborne pathogens in building water systems in 1976 and prior to knowledge of the serious increase in rates of illness and outbreaks available today.   This research is designed to close the “gap” in our understanding of the issues so accurate targets can be set.
 

		Applicability to the ASHRAE Research Strategic Plan: This research project directly supports the Goal 11 of the Research Strategic Plan:
Goal 11: Understand influences of HVAC&R on airborne pathogen transmission in public spaces and develop effective control strategies.  NOTE: Legionella is considered a water borne pathogen, but the risk for human exposure is inhalation of water droplets containing Legionella bacteria.  More specifically, this research supports objectives 1, 3, and 5.
 
With the publication of ASHRAE 188-2015, there is a significant level of interest among building designers and owners in methods to prevent legionellosis.  The standard does not recommend specific steps such as thermal disinfection that can be taken to reduce the amplification of legionella.  Guideline 12 is about to be published which will include major changes in recommendations based on knowledge based changes in the past 15 years.
 
Present temperature safe hot water temperature recommendations are over 40 years old and were developed prior to present day knowledge of waterborne pathogens and impact of temperature on waterborne pathogens.  This research is needed to make accurate recommendations with future guidelines, codes, and standards that previously did not take legionellosis prevention into account.
 
 

		Application of Results: The resulting recommendations from this research will take into account the full picture of issues related to potable hot water temperature.  The safe and sensible temperature levels recommended will be based on a better scientific understanding of scalding, legionellosis prevention, and conservation. 
 
ASHRAE Guideline 12:2000 is currently being revised by SSPC 188 and this research is needed to provide specific recommendations regarding sensible potable hot water temperature.

		StateoftheArt Background: Present hot water temperature recommendations for scald control are over 40 years old and were developed prior to the 1976 Legionnaires' disease outbreak in Philadelphia. Over the years plumbing codes have been revised to include lower temperatures for energy conservation without recognizing the risk these temperatures have for Legionella.  
 
ASHRAE Guideline 12 originally published in 2000 is about to be updated with a new edition due in 2017.  The changes in this guideline from 2000 to 2017 are dramatic based on greater understanding of the issue.  Still today we are working with scald temperature recommendations that were developed prior to knowledge of waterborne pathogens in building water systems in 1976 and prior to knowledge of the serious increase in rates of illness and outbreaks available today.   
  
Scald temperatures have been established based significantly on dramatic safety factors added to temperature limits prior to an understanding that those safety factors for scalding resulted in huge increase of risk for waterborne pathogens including Legionella, pseudomonas and mycobacteria.  Healthcare temperature recommendations were created before the close link between temperature and waterborne pathogens such as Legionella was known and before science documented the significant amount of illnesses associated with waterborne pathogens.
 
Initial studies by Consumer Safety Products recommended lowering single family home hot water heaters from above 140°F to below 130°F.  Final temperature recommendations of 120°F were made with the thought that if 130°F was safe then 120°F would be safer, we now know this is not the case.  These studies did not apply to healthcare or commercial institutional buildings.
   
This research will review research on safe levels for water temperatures in healthcare, long term care and other non-single family home buildings for the purpose of developing a published range of temperatures for codes and designers for water temperatures from cold to hottest ranges including items such as public handwashing, safety eye wash and safety showers, sink and shower temperatures in healthcare, long term care and commercial buildings, as well as any other ranges used in codes. 
 
These ranges will develop sorely needed scientific understanding of temperature levels for applications listed above using scientific fact to weigh risks associated with scald, Legionella and benefits for environmental and energy conservation.  
 

		Advancement to the StateoftheArt: According to the Centers for Disease Control and Prevention:
 
- The number of people diagnosed with Legionnaires’ disease grew by nearly 4 times from 2000–2014.
- Legionnaires’ disease is deadly for about 10% of people who are diagnosed with it.
- Nine in ten CDC investigations show outbreaks were caused by problems preventable with more effective water management.
 
*See attached CDC Toolkit document.
 
The resulting recommendations from this research will take into account the full picture of issues related to potable hot water temperature.  The safe and sensible temperature levels recommended will be based on a better scientific understanding of scalding, legionellosis prevention, and conservation.
 
Studies done to establish safe hot water for scald control are completely outdated.  They were done prior to 1976, prior to the identification of Legionella, prior to knowing that adding a large margin of safety for hot water temperatures would add a huge risk for waterborne pathogens. 
 
 
 
 
 

		Justification and Value to ASHRAE: Presently there are many conflicting statements in codes regarding this issue in the US, Internationally and even within ASHRAE itself.  ASHRAE 90.1, 90.2 189 and 191 offer recommendations that significantly conflict with recommended controls for Legionella. 
 
ASHRAE 90.1 for examples states “7.4.4.3 Outlet Temperature Controls. Temperature controlling means shall be provided to limit the maximum temperature of water delivered from lavatory faucets in public facility restrooms to 110°F” this statement significantly conflicts with earlier more sensible statements in previous versions of 90.1 and greatly increases risk for Legionella. 
 
Now that ASHRAE 188 has become an International Legionella standard offering best practices for Legionella control it is more important than ever that ASHRAE have one set of temperature recommendations that are consistent, based on science. 
This project addresses multiple key research initiatives established by ASHRAE. The primary focus is Indoor Environmental Quality. This ranking is determined by the nature of the environmental quality hazard, as it often directly affects the health or even the mortality of the building occupants. Specifically it proposes to reduce the risk of Legionnaires Disease associated with building hot water systems and reduce the amount of disinfectant chemicals needed to achieve that end.
 
Energy and Resource Conservation may be considered a secondary benefit. The outcome of this research may likely result in revised best practice design methods that will reduce energy consumption, life cycle cost (by minimizing equipment corrosion), and environmental impact (by reduced chemical biocide demand), and that will allow system life span and IEQ to be maximized.  
   
Results of this study may be incorporated into the Handbook as best practice design methods and will also be considered by Guideline 12 and Standard 188.

		Objectives: The successful bidder would need to achieve the following objectives:
 
1. Conduct a comprehensive review of the existing research regarding potable hot water temperature with respect to scalding and Legionella.
2. Evaluate the source and/or organization of such research to determine if a conflict of interest may exist (i.e. - recommendations advocating a particular technology).  The evaluation should place an emphasis on peer reviewed research (domestic or international).
3. Compile the data and summarize conclusions made from the existing scientific research to formulate a safe operating temperature range for potable water with specific focus on sinks and showers. 
 

		ScopeTechnical Approach:  
 
1. Conduct a comprehensive review of the existing research regarding potable hot water temperature with respect to scalding and Legionella.
2. Evaluate the source and/or organization of such research to determine if a conflict of interest may exist (i.e. - recommendations advocating a particular technology).  The evaluation should place an emphasis on peer reviewed research (domestic or international).
3. Compile the data and summarize conclusions made from the existing scientific research to formulate a safe operating temperature range for potable water with specific focus on sinks and showers. 
 

		ScopeTechnical Approach Continued 2: 

		ScopeTechnical Approach Continued 3: 

		DeliverablesWhere Results Will Be Published: Progress, Financial and Final Reports, Technical Paper(s), and Data shall constitute the deliverables (“Deliverables”) under this Agreement and shall be provided as follows:
  a. Progress and Financial Reports
 Progress and Financial Reports, in a form approved by the Society, shall be made to the Society through its Manager of Research and Technical Services at quarterly intervals; specifically on or before each January 1, April 1, June 1, and October 1 of the contract period.
 Furthermore, the Institution’s Principal Investigator, subject to the Society’s approval, shall, during the period of performance and after the Final Report has been submitted, report in person to the sponsoring Technical Committee/Task Group (TC/TG) at the annual and winter meetings, and be available to answer such questions regarding the research as may arise.
b. Final Report
A written report, design guide, or manual, (collectively, “Final Report”), in a form approved by the Society, shall be prepared by the Institution and submitted to the Society’s Manager of Research and Technical Services by the end of the Agreement term, containing complete details of all research carried out under this Agreement, including a summary of the findings. Unless otherwise specified, the final draft report shall be furnished, either electronically or hardcopy format (6 copies) for review by the Society’s Project Monitoring Subcommittee (PMS).
Tabulated values for all measurements shall be provided as an appendix to the final report (for measurements which are adjusted by correction factors, also tabulate the corrected results and clearly show the method used for correction).
 Following approval by the PMS and the TC/TG, in their sole discretion, final copies of the Final Report will be furnished by the Institution as follows:
 -An executive summary in a form suitable for wide distribution to the industry and to the public.
  - One bound copy
  -Two copies electronically; one in PDF format and one in Microsoft Word.
c. Science & Technology for the Built Environment or ASHRAE Transactions Technical Papers
One or more papers shall be submitted first to the ASHRAE Manager of Research and Technical Services (MORTS) and then to the “ASHRAE Manuscript Central” website-based manuscript review system in a form and containing such information as designated by the Society suitable for publication. Papers specified as deliverables should be submitted as either Research Papers for HVAC&R Research or Technical Paper(s) for ASHRAE Transactions.  Research papers contain generalized results of long-term archival value, whereas technical papers are appropriate for applied research of shorter-term value,  ASHRAE Conference papers are not acceptable as deliverables from ASHRAE research projects. The paper(s) shall conform to the instructions posted in “Manuscript Central” for an ASHRAE Transactions Technical or HVAC&R Research papers. The paper title shall contain the research project number (xxxx-RP) at the end of the title in parentheses, e.g., (xxxx-RP).
 All papers or articles prepared in connection with an ASHRAE research project, which are being submitted for inclusion in any ASHRAE publication, shall be submitted through the Manager of Research and Technical Services first and not to the publication's editor or Program Committee.
d. Data
 Data is defined in General Condition VI, “DATA”
The Institution agrees to maintain true and complete books and records, including but not limited to notebooks, reports, charts, graphs, analyses, computer programs, visual representations etc., (collectively, the “Data”), generated in connection with the Services. Society representatives shall have access to all such Data for examination and review at reasonable times. The Data shall be held in strict confidence by the Institution and shall not be released to third parties without prior authorization from the Society, except as provided by GENERAL CONDITION VII, PUBLICATION. The original Data shall be kept on file by the Institution for a period of two years after receipt of the final payment and upon request the Institution will make a copy available to the Society upon the Society’s request.
e. Project Synopsis
 A written synopsis totaling approximately 100 words in length and written for a broad technical audience, which documents 1. Main findings of research project, 2. Why findings are significant, and 3. How the findings benefit ASHRAE membership and/or society in general shall be submitted to the Manager of Research and Technical Services by the end of the Agreement term for publication in ASHRAE Insights
The Society may request the Institution submit a technical article suitable for publication in the Society’s ASHRAE JOURNAL. This is considered a voluntary submission and not a Deliverable. Technical articles shall be prepared using dual units; e.g., rational inch-pound with equivalent SI units shown parenthetically. SI usage shall be in accordance with IEEE/ASTM Standard SI-10.

		DeliverablesWhere Results Will Be Published Continued: 

		Level of Effort: A successful bidder would need to have prior experience with regard to Legionella in building water systems and potable hot water.  This research may include their previous field research findings in addition to published research on the topic.
 
The project is estimated to be performed in 8 months at a cost of $65,000 - $85,000.

		Authors: Tim Keane and Todd Cornwell

		References: Understanding Potential Water Heater Scald Hazards, A White Paper Developed by the American Society of Sanitary Engineering Scald Awareness Task Group, PUBLISHED: March 2012, ASSE International

ASHRAE 188:2015 Legionellosis: Risk Management for Building Water Systems
ASHRAE Guideline 12:2000 Minimizing the Risk of Legionellosis Associated with Building Water Systems

Centers for Disease Controls and Prevention - Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings, A Practical Guide to Implementing Industry Standards (CDC Toolkit)


		Other Information for Bidders Optional: 

		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: 

		Text1: Todd Cornwell

		Check Box2: Yes

		Check Box3: Yes

		Check Box4: Yes

		Check Box5: Yes

		Check Box6: Yes

		Check Box7: Yes

		Check Box8: Yes

		Check Box9: Yes

		Check Box10: Off

		Check Box11: Off

		Check Box12: Off

		Check Box13: Off

		Check Box14: Off

		Check Box15: Off

		Check Box16: Off

		Check Box17: Off

		Check Box18: Off

		Text19: 

		Text20: 

		Text21: 

		Text22: 

		Text23: 

		Check Box1: Off

		Check Box19: Off

		Check Box20: Yes

		Check Box21: Off

		Check Box22: Yes

		Check Box23: Off

		Check Box24: Off

		Check Box25: Off

		Proposal Review Criterion #1: Contractor’s understanding of Work Statement as revealed in the proposal.

		No: 

		 4: 4

		 5: 

		 6: 

		 1: 1

		 2: 2

		 3: 3



		Factor #1: 20%

		Factor #2: 40%

		Proposal Review Criterion #2: 1. Qualification of personnel for this project. 
a) Experience of Principal Investigator with systems with scalding, legionella, and water conservation issues in building water systems.
b) Breadth and quality of contractor team experience with research related to building water systems.



		Proposal Review Criterion #3: 1. Quality of methodology proposed for conducting research. 
2. Organization and management plan

		Factor #3: 20%

		Proposal Review Criterion #4: 1. Probability of contractor’s proposal meeting objectives 
a) Detailed work plan with major tasks and key milestones
b) All technical and logistic factors considered
c) Reasonableness of project schedule


		Factor #4: 20%

		Proposal Review Criterion #5: 

		Factor #5: 

		Proposal Review Criterion #6: 

		Factor #6: 

		Major Project Completion Milestone #1: Report identifying existing research data that will be used for analysis in this project.  The Project Monitoring Subcommittee (PMS) will review/approve the research paper/data suitability to be included in the projects. 

		Major Project Completion Milestone #2: Preparation of draft report to include data and findings related to Legionella, scalding, and water conservation.  Draft report to be submitted to PMS for review/comments/approval.

		Major Project Completion Milestone #3: Publish final report as specified in the "Deliverables" section above.

		MS#1: 2 

		MS#2: 4

		MS#3: 2
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Received via email, 6/30/17, from Todd Cornwell



Bill,



Thank you for writing regarding the research project.  Our deadline for submitting this project for approval to RAC is August 15th.  During the Long Beach meeting, the Environmental Health Committee voted to cosponsor this research project with a 10-0-1 vote.  The abstaining voter wasn’t in the room for the discussion and chose to abstain.



The TC 3.6 committee chose not to vote as we discussed the status of 6.6 on the project.  I made them aware of the situation where the most recent version did not include the comments from one of the 6.6 members from the last meeting, and this seemed to initiate additional negative comments.  I apologize for the oversight there as I ended up with two separate documents after incorporating the comments from Las Vegas.



I am interested to hear recommendations from you or Paul on how best to resolve any potential negative votes in 6.6 before moving forward.  My thoughts were to have a conference call to address the concerns of the negative commenters and make this project better before issuing a Work Statement for approval.  It is an important issue and one that the EHC and 3.6 would like to advance.  On a side note, one of the presentations during Long Beach was on the topic of commissioning potable water systems and the first question after the seminar was, “What temperature should we keep the potable hot water at for the building?”  The second was, “How do I address multiple housing unit hot water temperature with individual hot water heaters?"



Best Regards,

Todd Cornwell

M: 727-219-3845



Received via email, 7/28/17, from Frank Stanonik



Bill,

[bookmark: _GoBack]I have several comments on the work statement.  I recommend that TC 6.6 not co-sponsor the proposed research project as presented in this work statement.

The work statement is vague, imprecise in its description of the current situation and proposes an objective that is unrealistic for the scope of the project.  The following are some of the shortcomings of the work statement:

· The work statement seems to be limited to a literature survey. The estimated cost of the survey is too high.

· It overstates the urgency of this matter.

· It does not clearly define the types of buildings or service water heating systems that will be considered.  Thus, it does not align the scope of work with the scope of buildings and systems covered by Guideline 12 and ASHRAE Standard 188.

· A review of current data on scalding, Legionella and water/energy conservation will not provide, of itself, temperature targets.  The determination of such targets is a more complex matter that will likely require additional research.

· The physiology of scald burns is known.  The fact that is goes back 40 years or more does not alter its legitimacy.  The skin temperatures below which burns do not occur is known.  The statement mischaracterizes the objective as focusing on temperature recommendations which ignores other system factors such as the dynamics that occur between the point of hot water generation and the point of hot water delivery.

· The discussion of how scald prevention temperatures were developed is misinformed.  The proposed work seems to suggest that the existing scald studies are invalid without any justification. The study should acknowledge the validity of past research and focus on evaluating the proper weighting of safety risk factors (legionella, scalding) and conservation to determine proper guidance on water temperatures.

· The relation of those recommendations to Legionella is too broadly  described; it does not distinguish between either residential and commercial systems or the range of legionella risk across system types and installations.

· The information on legionnaires disease is oversimplified.  An increase in the number of people diagnosed with the disease does not mean more people are getting the disease; it may reflect better diagnostic tools and greater awareness of the disease.

· The objective to reduce the risk of Legionnaires Disease associated with building hot water systems needs to be better defined.  In what types of buildings?  How will it be different than ASHRAE Standard 188?  Why is it needed in addition to ASHRAE standard 188?

· The description of secondary benefits is borderline conjecture.

· Number 2 in the objectives is unnecessary and unusual.  Why is a concern about conflict of interest raised at all?

· Objective  number 3 is unrealistic and poorly defined.  The water coming out of a shower or sink should not be at a temperature that will raise skin temperature to a level where a burn occurs.  



Best Regards,

Frank

Frank A. Stanonik

Chief Technical Advisor

Air-Conditioning, Heating, and Refrigeration Institute 
2111 Wilson Blvd, Suite 500 
Arlington, VA 22201 
Phone: 703-600-0321







Draft Minutes from Research report during Long Beach TC 6.6 meeting, June 27, 2017: 



D) Research – Paul Glanville is sub-committee chair

Harvey Sachs will be completing his time as research liaison after this meeting. TC thanks him for his service to the TC and ASHRAE in this role. Harvey gave a report. 

1) There is currently no delay for approved work statements. They can go out for bid as soon as approved. 

2) Co-sponsorship with other TCs (with actual commitment) is highly encouraged by ASHRAE.

3) Work statements need to give the background for general audience (RAC members) as well as the scoring, deliverables, and work statements (for the responders).

4) RAC is starting to move towards project designs with intermediate deliverables.

5) Remember that the scoring in the work statement is what the bidders use to decide how they respond to the proposal. Be sure to think about the criteria that the team should have and weight appropriately.  This scoring must be used for proposal evaluation. 

5) Harvey says best practices for commercial water heating distribution and water heater design would be a great proposal. 

6) Up to 10% of RAC funding is available for transfer docs to turn research into useful docs for practitioners.

7) The ASHRAE innovative research grant had 30 pre proposals for things that could substantially change ASHRAEs research and do not fit traditional TCs. The field was narrowed down to 5 full proposals. The winner will be announced in a few weeks. ASHRAEs target is to award 1 per year.  Most submissions were university/student based projects for “off the wall” ideas with lots of potential.



Aside discussion: ASPE design guide as an option for tech transfer projects. Carl says the guides needed to be fully rewritten.



Omar Abdelaziz will take over for Harvey.



TC6.06 has is considering being a co-sponsor on an RTAR with TC3.6 on Scalding, legionella, and conservation. Tim Keane is an author. The RTAR is in development and it is out for review from sub-committee members.  Frank Myers has started to review and stated that he would not support the current work statement – It is inadequate and has lots of unsupported statements and no deliverables. Frank says the that TC voted to support an RTAR that would fund a literature review of historical documents.  The current RTAR doesn’t support what was voted on by TC 6.06. There was some confusion over the document that was circulated.  It may have been an old draft. There will be a letter ballot for the TC to co-sponsor the final version of this RTAR. TC members were concerned about getting a chance to review and comment, even if they were not on the research sub-committee. There was also concern about the voting process as lots of TC 6.6 voting members are rolling off and would at least like an opportunity to read and comment on the RTAR even if they cannot vote. The plan will be for TC3.6 to make some changes and forward to Paul Glanville and Bill Healy. The RTAR will be sent it out to TC voting and non-voting members for comment prior to voting member letter ballot.



Frank Myers reiterated his support of the idea of the project that TC6.6 voted to support in the past (a comprehensive review of the past research and the state of the industry). There was additional support from the TC that the RTAR needs to consider distribution design and system/distribution temperatures as well.



An additional work statement that was first drafted 6 years ago has been reopened. This work statement looks at water use in office buildings and uses a similar methodology to the just completed hotel project. This project will be submitted as a work statement and will be sent out in letter ballot prior to next meeting.
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Summary

Why we write RTARs and work statements

Importance of format

Do your own research first 

Intended audiences

Timeliness







Why we write RTARs and work statements

ASHRAE is one of the few professional societies to sponsor research to support its standards and technology transfer products

Research raises the visibility of the society and the industry

RAC is tasked with screening and prioritizing proposed research projects based on the current ASHRAE Research Strategic Plan

The competitive bidding process is an effective process for obtaining cost efficient projects that are well planned and executed

Developing and monitoring research projects raises interest in TC, standards, and other technical groups within ASHRAE





Importance of format

Research Topic Acceptance Requests (RTAR) 

Short, for quick topic development by technical experts and review by RAC

Illustrates support of ASHRAE Research Strategic Plan

Demonstrates a real need within the HVAC&R industry and ASHRAE



Work Statements

More detailed with no specific page limit

Very clear about required project objectives, tasks, and deliverables

Enough details so bidders can estimate time, effort, equipment requirements

Demonstrate a clear understanding of state-of-the-art by the submitting group





Do your own research first

By definition, research is work that has not been done already



RTAR 

Show state-of-the-art, the need for this project, and how ASHRAE will benefit

Include project objectives with special equipment/facilities needs and estimate of completion time and budget



Work Statements

Much more detailed background and literature review to show need and benefits to ASHRAE

Clear scope of work, expected tasks required, deliverables format

Know who is already working in this area and will likely submit a proposal











Intended audiences

RTAR

RAC is the only group that sees RTARs

RAC members have various and diverse backgrounds in HVAC&R topic areas

Must present a convincing argument to those unfamiliar with the topic about the project benefits



Work Statements

Diverse RAC must be convinced of need, benefits, and thoroughness of project description and objectives

Objectives, methods, tasks, deliverables must be clear for technical experts to prepare a competitive bid





Timeliness

“A Work Statement may be prepared and submitted without a preliminary RTAR approval if, for example, there is an extremely time-critical need for results.”   ASHRAE Research Manual



Some technical groups have chosen to submit a WS without submitting an RTAR first.  



Few WS are approved on the initial submission

RAC comments on RTARs are often beneficial for later WS approval

RTAR resubmittal may be done from one meeting to the next, so does not take long to implement RAC suggestions

If first WS is returned, keep the committee working on it and don’t let it slide into oblivion.  Important to keep the committee involved.





Thanks for your efforts on behalf of ASHRAE research.  Our funding situation will soon improve so keep working on your research ideas and the needs of ASHRAE and the HVAC&R industry.
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