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SOCIETY OF HEATING, REFRIGERATION AND AIR-CONDITIONING ENGINEERS, 
INC. 

1791 Tullie Circle, NE / Atlanta, GA 30329 
404-636-8400 

 
TC/TG/TRG MINUTES COVER SHEET 

 
(Minutes of all meetings are to be distributed to all persons listed below within 60 days following the 
meeting.) 
 
TC/TG/TRG  No.  TC 4.7    DATE:  June 14, 2015 
 
TC/TG/TRG TITLE: Energy Calculations  
 
DATE OF MEETING: January 26, 2016   LOCATION: Orlando   
 

MEMBERS PRESENT YEAR 
APPTD 

MEMBERS ABSENT YEAR 
APPT

EX-OFFICIO MEMBERS & 
ADDITIONAL Joe Huang (CHAIR) 2012 Dr Kamel Haddad, Phd 

PhD 
2013   

Bass Abushakra (VICE CHAIR) 2012   See attendance sheet 
Dr Jeff Haberl. PhD (Research)  

Chair) 
2015   additional attendees 

Joel  Neymark (Standards Chair) 2011     
Dr Wangda Zuo 2013     

Chris Balbach (Secretary) 2013     
Erik Kolderup (Handbook) 2013     

Joshua New (Webmaster) 2015       
Dru Crawley (SCM) 2015       

Ralph Muehleisen (DDM) 2013       
Ron Judkoff (Applications ) 2013       

Keith Cockerham (Programs) 2013       
 Dr. Neal Kruis 2015    

Dr. Malcolm Cook 2012    
     

    
  Total attendance of voting members: 9 present, 1 absent. 
DISTRIBUTION 
   
ALL MEMBERS OF THE TC/TG/TRG 
TAC CHAIR        Walter T. Grondzik 
TAC SECTION HEAD    Michael R. Bilderbeck 
SPECIAL PUBLICATIONS LIAISON   
STANDARDS LIAISON     James Dale Aswegan 
HANDBOOK LIAISON     David P Yuill 
RAC RESEARCH LIAISON     
PROF DEV COMM LIAISON   Hugh D. McMillan 
CHAP TECH TRANSFER LIAISON  Harris Sheinman 
STAFF LIAISON (RESEARCH)    Michael Vaughn 
STAFF LIAISON (TECH SERVICES)   Michael Vaughn 
STAFF LIAISON (STANDARDS)    
 
HANDBOOK RESPONSIBILITIES 
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Year & Volume  Chapter Title   No. Deadline Handbook Subcom.  Chair/Liaison 
2017 Fundamentals Energy Estimating Methods 19 June 2016  Kolderup/Yuill 
 
These draft minutes have not been approved and are not the official, approved record until approved by this 
committee. 

 
 

ASHRAE TC 4.7 Energy Calculations 
Orlando Meeting 

 
MOTIONS AND ACTION ITEMS 

 

MOTION: A motion passed to review the minutes from the Atlanta meeting; 6-0-2 CNV. Chair 
voted in abstention because there was not time to review them. 

MOTION: A motion passed for a no cost extension to August 1st, 2016 for RP 1588; 7-0-2 with 
Chair abstaining – Neal K. also abstaining because a member of contractor team  
 
MOTION: A motion passed requesting co-sponsorship from TC 5.3 (Room Air Distribution) of 
1741-WS “Understanding Fan Coil Components and How They Relate to Energy Consumption 
and Energy Modeling” 8-0-0 with CNV.  
 
MOTION:  A motion passed to approve the proposed St. Louis Program:  3 Seminars were 
proposed, including a Seminar on Design of Experiments, a seminar on ASHRAE SPC 209P, 
and a re-submission by Wangda. 7-0-0 with CNV. 
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TC/TG/TRG MEETING SCHEDULE 

LOCATION –  

past 12 months 

DATE LOCATION - planned next 12 months DATE 

Atlanta 
Orlando  

June 30, 2015 
January 22, 2016 

St. Louis  
Las Vegas 

June 28, 2016 
January 2017 

TC/TG/TRG SUBCOMMITTEES 

Function Chair 
Program 
Research 
Handbook 
Standards 
Data Driven Models 
Simulation and Component Models 
Applications 

Keith Cockerham 
Jeff Haberl 
Erik Kolderup 
Joel Neymark 
Ralph Muelensien 
Drury Crawley 
Joe Huang 

RESEARCH PROJECTS – Current Monitoring Report Mode 

Project Title Contractor Comm.Chm. At Meeting 

    

LONG RANGE RESEARCH PLAN 

Rank Title W/S Written Approved To R & T 

     

HANDBOOK RESPONSIBILITIES 

Year & Volume Chapter Title  No.  Deadline Handbook Subcom.  
Chair/Liaison 

2017 Fundamentals Energy Estimating Methods 19 June 2016 Kolderup/Yuill 

STANDARDS ACTIVITIES - List and Describe Subjects 

SPC 140 Standard Method of Test for Building Energy Software – Ronald Judkoff 
SPC 205 Data Exchange Protocols for Energy Simulation of HVAC&R Equipment Performance  - Chip Barnaby 

SPC 209 Energy Simulation Aided Design – Jason Glazer 

TECHNICAL PAPERS from Sponsored Research - Title, when presented (past 3 yrs. present & planned) 

Appendix 3 

TC/TG/TRG Sponsored Seminars - Title, when presented (past 3 yrs. present & planned) 
Appendix 4 

TC/TG/TRG Sponsored Forums - Title, when presented (past 3 yrs. present & planned) 

Appendix 5 – NONE 

JOURNAL PUBLICATIONS - Title, when published (past 3 yrs. present & planned) 

None 
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Attendance  
Below is a complete listing of attendees at this meetings.  It includes the voting members of the committee listed on 

the first page 
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Appendix 1 
TC 4.7 RESEARCH PROJECTS STATUS 

 
ASHRAE 

Technical Committee 4.7 Energy Calculations 
 (June 30, 2015) 

Active projects 

# Title Joint 
TC 

Cog SC/ 
Contractor PMSC Dates / status 

1588-
RP Representative layer-

by-layer descriptions 
for fenestration 
systems with 
specified bulk 
properties such as U-
factor and SHGC 

4.5 SCM/ 
White Box 
Technologies 

Haberl Haberl reported. No-cost 
extension to Aug 1, 2016 
requested. Vote passed to 
award no cost extension.  

1629-
RP 

Testing and 
Modeling Energy 
Performance of 
Active Chilled Beam 
Systems 

5.3 Applications/  Due for completion in 
May 2016.  

 

Completed projects 

# Title Joint 
TC 

Cog SC/ 
Contractor PMSC Dates / status 

1416-
RP 

Development of 
Internal Surface 
Convection 
Correlations for 
Energy and Load 
Calculations 

4.1 SCM,, 
Univ of Texas 

Dan Fisher (Chair), 
Steve Bruning, 
Jan Kosny 

Completed. Final report 
approved by Full 
Committee  in Chicago  
Jan 24, 2012. 

1404-
RP 

Modeling, Analysis, 
and Reporting 
Protocols for 
Predicting Annual 
Energy Performance 
from Short-Term 
Building Energy 
Monitoring 

 DDM, 
Milwaukee 
School of 
Engineering 

R. Sonderegger 
(Chair) 
J. Haberl, 
V. Smith 

Completed. Report 
approved by Full 
Committee in Chicago Jan 
24, 2012. 

1413-
RP 

Developing standard 
procedures for filing 
missing weather data   

4.2 
(lead) 

Oklahoma 
State 
University 

 Completed. 
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Appendix 2 
RESEARCH PLAN 

  
ASHRAE 

Technical Committee 4.7 Energy Calculations 
Research Plan (January 2016)  

 

Society status TC 4.7 Status Actors or TC 4.7 Prime 
Contact 

Subcom- 
mittee* 

-sponsored projects led by another TC  

Developing standard 
procedures for filing missing 
weather data  (TC 4.2 lead) 

Completed Completed. Chip Barnaby 
(member TC 4.2) DDM 

 
Representative layer-by-layer 
descriptions for fenestration 
systems with specified bulk 
properties such as U-factor and 
SHGC (Co-sponsor TC 4.5) 

In Progress In Progress Huang / Haberl SCM 

 
Testing and Modeling Energy 
Performance of Active Chilled 
Beam Systems (Co-sponsor tc 

In Progress In Progress  APP 

WS approved by TC  
    

WS under development  
 

Assess and Implement Natural 
and Hybrid Ventilation 
Models in Whole-building 
Energy Simulations 
(Phase Two) 

RTAR 
unnecessary for 
Phase Two 

Huang announced he was 
re-writing the WS, and 
would call a conference 
call with stakeholders and 
call a letter ballot if 
necessary. 

Joe Huang , Simon Rees, 
Eric Kolderup, Malcolm 
Cook, Iain MacDonald 

SCM 

RTAR  
Modelica Models for the 
Evaluation of Supervisory 
Control Strategies in the 
ASHRAE Handbook. 

Sent back to 
authors,  

Wangda announced re-
writing the WS, and 
would call a conference 
call with stakeholders and 
call a letter ballot if 
necessary. 

Wetter, Zuo SCM 

WS Experimental 
Evaluation of the Thermal and 
Ventilation Performance of 
Stratified Air 
Distribution Systems Coupled 
with Passive Beams 

Work Statement 
needs to be 
presented to 
TC4.7 

Generated by TC 5.3 and 
submitted without TC 4.7 
co-sponsorship 

Fred Bauman SCM 

RTAR Development of 
an Improved Inverse Model 
Toolkit (RP1050) and 
Diversity Factor Toolkit 

RTAR approved 
by RAC in 
February 2015, 
needs WS 

Haberl announced re-
writing the WS, and 
would call a conference 
call with stakeholders and 
call a letter ballot if 
necessary. 

Jeff Haberl DDM 
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Appendix 3 

TECHNICAL PAPERS FROM SPONSORED RESEARCH 
 
 

RP Title Contractor Approved Paper 
 
1404 ASHRAE RP1404 

- Measurement, 
Modeling, 

Analysis and 
Reporting 

Protocols for 
Short-term M&V 
of Whole Building 

Energy 
Performance 

 

MSOE-ASU Louisville 
June 2009 

Singh, Reddy, Abushaka 2013 

“Predicting Annual Energy Use in 

Buildings Using Short-Term 

Monitoring and Utility Bills: The 

Hybrid Inverse Model Using Daily 

Data (HIM-D)”  

 

1404 ASHRAE RP1404 
- Measurement, 

Modeling, 
Analysis and 

Reporting 
Protocols for 

Short-term M&V 
of Whole Building 

Energy 
Performance 

 

MSOE-ASU Louisville 
June 2009 

Singh, Reddy, Abushaka 2014 
“Predicting Annual Energy Use in 
Buildings 
Using Short-Term Monitoring: 
The Dry-Bulb Temperature 
Analysis (DBTA) Method” 

1051 Procedures for 
Reconciling 
Computer-
calculated Results 
with Measured 
Energy Data 

Drexel Chicago 
January 2006 

Reddy, T.A., 2006. "Literature 
Review on Calibration of Building 
Energy Simulation Programs: Uses, 
Problems, Procedures, Uncertainty 
and 
Tools", ASHRAE Transactions, vol 
112(1). 

1051 Procedures for 
Reconciling 
Computer-
calculated Results 
with Measured 
Energy Data 

Drexel Chicago 
January 2006 

Sun J. and Reddy T.A., 2006, 
"Calibration of Building Energy 
Simulation Programs Using the 
Analytic Optimization Approach 
(RP-1051)", Int. J HVAC&R 
Research 12(1) 177-196. 

1051 Procedures for 
Reconciling 
Computer-
calculated Results 
with Measured 
Energy Data 

Drexel Chicago 
January 2006 

Reddy, T.A., I. Maor and C. 
Ponjapornpon, 2006, "Calibrating 
Detailed Building Energy 
Simulation Programs with 
Measured Data- Part I: 
General Methodology", accepted 
for publication in Int. J HVAC&R 
Research. 

1051 Procedures for 
Reconciling 
Computer-
calculated Results 

Drexel Chicago 
January 2006 

Reddy, T.A., I. Maor and C. 
Ponjapornpon, 2006, "Calibrating 
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with Measured 
Energy Data 

Detailed Building Energy 
Simulation Programs with 
Measured Data- Part 
II: Application to Three Case Study 
Office Buildings", accepted for 
publication in Int. J HVAC&R 
Research. 

1050 Development of 
an Inverse Model 
Toolkit 

Univ. of 
Dayton,  
Texas A&M 

December 
2001 

Kissock, K., Haberl, J., Claridge, 
D. 2003. “Inverse Model Toolkit 
(1050-RP): Numerical Algorithms 
for Best-Fit Variable-Base Degree-
Day and Change-Point Models,” 
ASHRAE Transactions-Research, 
Vol. 109, Pt. 2, pp. 425 – 434.  
 

865 Accuracy Tests for 
Simulations of 
VAV Dual Duct, 
Single Zone, Four 
Pipe Fan Coil and 
Four Pipe 
Induction Air 
Handling Systems 
(4796) 

Univ 
Nebraska, 
Texas A&M 

July 2002 Yuill, G., Haberl, J. 2006. 
“Accuracy Tests for Simulations of 
VAV Dual Duct, Single Zone, Four 
Pipe Fan Coil and Four Pipe 
Induction Air Handling Systems 
(4796),” ASHRAE Transactions-
Research, Vol. 112, Pt. 1 (January). 
 

865 Accuracy Tests for 
Simulations of 
Constant Volume, 
Dual Duct and 
Variable Volume 
Air Handling 
Systems (4796). 

Univ. 
Nebraska, 
Texas A&M 

July 2002 Yuill, G., Haberl, J., Caldwell, J. S. 
2005. “Accuracy Tests for 
Simulations of Constant Volume, 
Dual Duct and Variable Volume 
Air Handling Systems (4796, RP-
865),” ASHRAE Transactions-
Research, Vol. 111, Pt. 2, No. 
4796, pp. 137 – 153 (June).   
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Appendix 3 (continued) 

TECHNICAL PAPERS FROM SPONSORED RESEARCH 
 

  

1050 Development of an 
Inverse Model 
Toolkit 

Univ. of 
Dayton,  
Texas A&M 

December 
2001 

Kissock, K., Haberl, J., Claridge, D. 
2003. “Inverse Model Toolkit (1050-
RP): Numerical Algorithms for Best-
Fit Variable-Base Degree-Day and 
Change-Point Models,” ASHRAE 
Transactions-Research, Vol. 109, Pt. 
2, pp. 425 – 434.  
 

1050 Development of an 
Inverse Model 
Toolkit 

Univ. of 
Dayton, 
Texas A&M 

December 
2001 

Haberl, J., Claridge, D., Kissock, K. 
2003. “Inverse Model Toolkit (1050-
RP): Application and Testing,” 
ASHRAE Transactions-Research, 
Vol. 109, Pt. 2, pp. 435 – 448. 
 

1093 Diversity Factors 
and Schedules for 
Energy and 
Cooling Load 
Calculations  

Texas A&M June 2000 Abushakra, B., Haberl, J., Claridge, 
D. 2004. “Overview of Literature on 
Diversity Factors and Schedules for 
Energy and Cooling Load 
Calculations (1093-RP),” ASHRAE 
Transactions-Research, Vol. 110, Pt. 
1 (February), pp. 164 – 176.  
 

1093 Diversity Factors 
and Schedules for 
Energy and 
Cooling Load 
Calculations 

Texas A&M June 2000 Claridge, D., Abushakra, B., Haberl, 
J. 2003. “Electricity Diversity Profiles 
for Energy Simulation of Office 
Buildings (1093-RP),” ASHRAE 
Transactions-Research, Vol. 110, Pt. 
1, pp. 365 – 377 (February). 
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Appendix 4 
 

Orlando Meeting TC/TG/TRG SPONSORED SEMINARS 
        
 

PRESENT: 
 

Seminar 59: Simulation Calibration Methods: Which Should I Choose? 
Seminar 67: Simulation for Cutting–Edge Building Design 
Workshop 2: ASHRAE Standard 205P: Better Data, Better Models, Better Results 

 
PLANNED: 
 
St. Louis Meeting 

 
Seminar on ASHRAE SPC 209 
Seminar on properly setting up large scale calibration studies 
Resubmission by Wangda Zou on seminar submitted for Orlando but rejected  
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Minutes  
ASHRAE TC 4.7 Energy Calculations – Main Meeting 

Orange Ballroom B, Orlando, Florida 
Tuesday, January 26, 2016, 6:00-8:30 pm  

 
Minutes recorded by Chris Balbach 
 
Called to order @ at 6:07 PM 
 
1. Roll call and introductions (5 minutes) Abushakra 
 

Roll call taken with 10 voting members: Joe H, Keith, Jeff H, Erik K, Dru C, Ron J, Kamel H, Neal K, Malcolm, 
Wangda Z. 9 were present with 1 absent (Kamil). A quorum was met. 

   
2. Acceptance of agenda & approve minutes of previous meeting (10 minutes) Huang 
 

Motion by Joe H to accept. Keith C. moved to accept. Erik Kolderup seconded. No discussion.  
Vote taken, result: 6 – 0 – 2 CNV. Chair voted in abstention because there was not time to review them.  

 
3. Announcements/Liaisons (5 minutes) Huang 
 
Dennis Wessel delivered general announcements  
 

1) St Louis Seminar Abstracts are due on or before February 8.  
2) Conference Paper Abstracts for Las Vegas are due in April. 
3) It is possible to have programs within the TC meeting – if they are not accepted for the program schedule 
4) TC 4.7 Chapter Roster updates due by midnight 1/26 – online update form will be used in the future 
5) Remote voting members can be added to a TC meeting if CEC is advised in advance. Electronic votes must 

be verified via email. 30% max of voting members allowed for online voting to be valid 
6) Improvements in ASHRAE website formats - TC website formats have been updated 
7) A new App is now available for Energy Cost Benefit Analysis– 90.1 ECB – to assist with compliance forms. 
8) TC Chair trainings are available on Sunday mornings   

 
4. Membership (5 minutes) Huang 
 

- TC 4.7 Membership issues with TAC have been cleared up. Joe and Bass have cross checked the 
roster and feel comfortable that it is correct.  
 

- Bass A. notified that 2 voting members will be coming off after St. Louis.  We may want to add more 
voting members. Joe is adding Joshua New as a voting member after Orlando. One year after St Louis 
five voting members will be rolling off.  

 
- Kolderup – suggested that everyone in the room become a TC 4.7 corresponding member by notifying 

ASHRAE. Huang notified that if you do that, you become a provisional corresponding member. After 
attending 2 meetings in a row, you can then become a provisional member. 

 
- Joshua New described that new website allows people to login and join now through the portal and 

become a corresponding member.  
 
 
   
5. Subcommittee reports 
  
5.1 Applications (10 minutes) Judkoff 
 
Ron J (Chair) reported that TC 4.7 Applications sponsored three seminars in Orlando.  
 

1) Workshop 2 on proposed Standard 205. 
2) Seminar covering “Cutting Edge Design” on Wednesday from 11:00 – 12:30 
3) Seminar on Calibration Methods “Which should I choose” – Jaya chairing, having 4 speakers.  
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5.2 Data-Driven Modeling (10 minutes) Muehleisen 
 
Ralph M (chair) reported out. The TC 4.7 DDM subcommittee met on Tuesday evening with 19 people in attendance. 
There was a lively discussion of potential program submission items, and there may be a set of papers ready for the 
Las Vegas meeting. A. Brooks led a short discussion on how to calibrate a chiller model using short term metering 
which may be submitted as a program seminar for St. Louis. 
 
Haberl gave an update on WS 1763 – specifically meant to enhance the ASHRAE IMT. Haberl advised that RAC 
came back to ask for more justification for the original $200K ask. A larger discussion followed covering how results 
of ASHRAE software should be distributed – via older compiled language formats (or something else)? Should the 
‘products’ be created using open-source languages like Python or R? What should the actual software license 
arrangement be for ASHRAE generated software?  Currently, ASHRAE requires that it needs to be acknowledged. 
Agami suggested should we be looking for beyond M&V based tools in the IMT. Result – vote that WS be brought to 
full committee.  

 
An RTAR discussing and inverse modeling “test scheme” was also discussed, as well as the possibility of how a 
limited set of data can be used to forecast? 
  
Finally, committee members discussed getting volunteers to help with cleanup of the handbook chapter. 
 
Dr. Agami Reddy suggested that the research for a new IMT needs to go beyond the “M&V” community – for example 
beyond supporting ASHRAE Guideline 14 – and to help “building operators” deal with the data that they have, for 
improving operations, etc.? What are the research needs?  
 
5.3 Simulation and Component Models (10 minutes) Crawley 
 
Dru C (Chair) reported out. The subcommittee met from 0600 – 0730 with 25 people present. The subcommittee 
focused on draft work statements and RTAR. Specifically co sponsored requests coming from TC 5.3 and TC 7.7– 
Understanding the how to characterize the energy related to fan coil components and how they relate to HVAC 
component and system energy consumption.  
 

Henri Amastadi (representing TC 9;9 and SPC 90.4P) discussed data center modeling. They had a work statement in 
progress which was withdrawn. Henri shared a roadmap which included a detailed simulation path. 
 

Joe Haung bought a revised work statement for WS 1748 - Phase 2 of estimating energy related to natural ventilation 
strategies. The revised WS will be brought to TC4.7 main meeting for discussion. If not submitted to RAC by August 
2016, it will need to be resubmitted.  
 

There was limited discussion on a need to revise the ASHREA HVAC 1 and HVAC2 toolkits. Jeff Haberl promised to 
prepare a RTAR for St. Louis.  
 
 
5.4 Handbook (10 minutes) Kolderup 
 
Kolderup (Chair) reported that David Yuell is the TC 4.7 Handbook of Fundamentals Committee Liaison and that the 
deadline for our chapter 19 submission to ASHRAE is June 21st, before the St Louis summer meeting. The handbook 
subcommittee met earlier, from 5:00 to 6:00. The title of the Chapter is “Energy Estimating and Modeling Methods” 
Progress and updated drafts have been sent to the e-mail list @ TC4.7 via onebuilding.org. The chair is seeking to 
recruit people to cross review individual sections, specifically a section on “General Considerations”. Tim McDowell 
has been reviewing a new section on History. There is also a new section on using energy models, as well as a new 
brief section on uncertainty. The section on degree-day modeling will stay but it needs updating. Neal Kruis is editing 
the section on load calculations. Energy Model Calibration now has its own section. Ron Judkoff is updating the 
section on validation and testing. Guidance within the new sections of the chapter is aimed at relatively new 
modelers. 
 
Dr. Agami asked why information on the Radiant Time Series is not included in this chapter. Haberl responded, 
describing it as a load calculation method – not energy analysis.  
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Erik K. advised that e-mails on the TC4.7 onebuilding.org can be viewed, which include agendas as well as links to 
DropBox where the draft versions reside.  
 
David Yuell gave thanks to all who are working on it on behalf of ASHRAE. 
 
5.4 Research (15 minutes) Haberl 
 
5.4.1 Research Projects 
 

• 1588-RP Representative Layer-by-Layer Descriptions for Fenestration Systems with Specified Bulk 
Properties Such as U-factor and SHGC (co-sponsored with TC 4.5) (contract end date of Feb. 1, 
2016) 

 
Haberl reported that the contractor is doing well, and is entering into a layer of complexities with a path 
forward and a plan to resolve these issues to get a final draft issued. A draft report has been received, 
commented and returned. The project is requesting a no cost extension requested to August 1st. 
PMSC agrees with request and in general is pleased with progress to date.  
 
Motion by Haberl Request to chair for vote for no cost extension to August 1st. Keith 2nd. Discussion to 
confirm PMSC recommendation.  
 
Vote taken: Result: 7-0-2 with Chair abstaining – Neal K. also abstaining because a member of 
contractor team  

.  
• 1629-RP Testing and Modeling Energy Performance of Active Chilled Beam Systems (co-sponsored 

with TC 5.3)  
 
Contract end date May 31, 2016. No status report presented. 

 
 
5.4.2 Work Statements, RTARs, Requests for Co-sponsorship 
 

• 1661-WS  Modelica Models for the Evaluation of Supervisory Control Strategies in the ASHRAE 
Handbook  (returned by RAC  Nov 24, 2015) – SCM 

 
Wangda explained that this was discussed in detail in the SCM subcommittee. Wangda explained the 
WS status and his intention. Ron Judkoff asked if an ASHRAE research project can tell the contractor 
what software to use as part of a WS? Wangda’s general response was yes, and all models produced 
as part of this project will use some form of Modelica. Ron Judkoff asked if models developed under 
this project will work properly with OpenModelica? Wangda’s response was yes. Dru commented that 
ASHRAE has in the past restricted toolkits to Fortran. Neal Kruis commented “Do we have a strong 
reason to not restrict?” Haberl responded that Models developed through ASHRAE research will be 
free for the public through ASHRAE at no charge and can be run on free Modelica software. A 
discussion ensued about licensing. Dr. Haberl recommends that Wangda continue to work with TC 
members to refine the proposed project scope and then come to the full TC in St. Louis for another 
vote. Dr. Haberl recommended Wangda solve two remaining issues prior to vote: 
 

     1) Are people comfortable with the fundamental concept of the work statement 
(as it is)?  
     2) Is this project biddable as written? No vote was called.  
     
     Dr. Abushakra pointed out that non-Modelica bids would be considered non-
responsive as written.  
 
 

• 1748-WS  Assess and Implement Natural and Hybrid Ventilation Models in Whole-building Energy 
Simulations (Phase 2) – SCM  

 
Huang recommended that the WS be referred to full committee for a vote. An earlier draft of the WS 
(from the Atlanta meeting) did not make it out of subcommittee. This is an improved version. The major 
concern from the Atlanta developed WS was “is this project biddable”. Malcolm has identified a building 
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in Chicago and can assure RAC that there is data available. Dr. Judkoff advised that the project is not 
funded sufficiently to collect the data needed (instrumentation, cost, etc.). Dr. Haves advised that the 
project may not be biddable as written as it is too vague. Dr. Haberl expressed concerned that the 
deliverables are not well defined, that not enough ‘shall’ language is contained in the work statement. 
Huang decided to not have a vote. Haung announced he would revise the WS, schedule a conference 
call discussion with key stakeholders, and call a letter vote if needed.    

 
 

• 1763-WS Development of an Improved Inverse Model Toolkit (RP1050) and Diversity Factor Toolkit  
(RP1093) for Analyzing Building Energy Savings from Time Series Data (RTAR accepted by RAC   
July 29, 2015) 

 
Haberl reported that this WS was discussed in the DDM subcommittee meeting. Copies as well as the 
response from RAC were distributed to TC meeting attendees.  2 specific changes were recommended 
by M Vaughn. IN addition, other comments (on the back of the returned WS) need to be addressed. In 
the same spirit as Wangda, Jeff decided not to call a vote, but to address RAC’s concerns by 
scheduling a call with stakeholders and then a letter ballot if needed.   

 
 Requests for co-sponsorship 
 

1741-WS “Understanding Fan Coil Components and How They Relate to Energy Consumption and 
Energy Modeling”, from TC 5.3  Room Air Distribution 

 
Dr. Haberl described a review of WS 1741 and the ask by TC 5.3 for TC4.7 co-sponsorship. The WS was 
circulated by Barnaby 5 days previously on the TC 4.7 list-serve (onebuilding.org).  

 
The co-author is Byron Hagen – TC 5.3 Fan-Coil subcommittee chair, who attended and presented the WS 
to TC 4.7. The WS was originally submitted in Atlanta, was rejected and more detail was added by the 
subcommittee here in Orlando. Dr. Dru Crawley added that AHRI has whole research plan to do this which 
is under process. Dr. Haberl commented that RAC needs to know that. RAC has conditionally approved this, 
on the condition that TC 4.7 will be included and is supportive.  
 
Dr. Jeff Haberl advised that TC 4.7 needs to vote, provide PES, and a proposed PMSC liaison member. Dr. 
Neal Kruis volunteered to be on PMSC.   

 
  Dr. Phil Haves asked to for the author to elaborate what the perceived 2nd phase might be? Byron Hagen 

responded that this research is to generate the data format such that OEM’s will consistently provide part 
load data for FC fans. A second research project might be to map sensible/latent performance to 
performance maps at part-load conditions. A key here is “standardized formats” that can be readily used by 
modelers.  
  
Erik Kolderup commented that the scope is partly to develop data sets and partly to develop heat and mass 
balance equations. Byron Hagen responded that – yes – there is a need to both determine and develop a 
standard data format and to move AHRI 440 from single point to multi point, with as many as 27 different 
data points.  
 
Chip Barnaby commented that ASHRAE Standard 205P is mentioned here. 
 
Dr. Ron Judkoff asked where the data would live such that whole building energy modelers will be able to 
access it? Byron Hagen responded that if the AHRI system steering committee funds this (via co-funding) 
this means some (but not necessarily all) of the data collected will be in the public domain. 
 
Dr. Jeff Haberl commented that there is a need to add deliverable(s) to Task 3 and deliverable(s) to Task 4. 
Byron Hagen responded by saying he would take a look. 
 
Dr. Phil Haves asked for clarification that RAC requires that scope and deliverables be added.  
 
Dr Ron Judkoff expressed concern that the two biggest conditions are that data be in a format compliant 
with ASHRAE SPC 205P format and that data be available to any modeler who chooses to use it.  
 
Motion made by Haberl for Co-sponsorship of this WS by TC4.7 
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Dr. Neal Kruis moved, Malcolm 2nd  
Vote taken, Result: 8-0-0 CNV, motion passes.  
 
Draft RTAR for “Data center energy calculated research and deliverables roadmap”, from TC 9.9 
Mission Critical Facilities, Data Centers, etc. 

 
  No action was taken. 
 

1787-RTAR “Ambient Outdoor Climatic Conditions at Various Heights Near Tall / High rise buildings”  
 

From TC 9.12 Tall Buildings, no action was taken. 
  

1788-RTAR “Contaminant Variation and Outdoor Ambient Quality at various heights near tall/ high  
rise buildings”,  
 
From TC 9.12 Tall Buildings, no action was taken. 
 

Dr. Jeff Haberl concluded by reporting that he did review an RTAR on attic testing methods, with an assessment 
that the RTAR needs more work. 

 
 
  
5.5 Handbook (10 minutes) Kolderup 
 

Erik Kolderup (chair) reported on Handbook committee minutes and upcoming deadlines.  The Handbook Chapter 
19 final version will need to be submitted to ASHRAE before St. Louis meeting. A request for volunteers/subject 
matter experts to review subsections was made by Erik Kolderup.   

 
 
5.6 Program (15 minutes) Cockerham 
 
Keith Cockerham reported on TC 4.7 sponsored seminars at Orlando. With respect to seminars for St. Louis –  
 
Chris Balbach proposed one seminar session on setting up proper design of experiments for simulation studies – 
something like: “How to get the best results with least simulations - why you do not need 1,000,000 simulations.” 
Presenters are New, Bosworth and Muehleisen.  

.   
Erik Kolderup proposes a seminar session on ASHRAE SPC 209P – this seminar will focus on the early design  
phase of energy modeling (box models, etc.) 
 
Dr. Wangda Z. will resubmit a seminar which was rejected for Orlando 
 
Keith Cokerham called a motion to approve the St. Louis program. Dr. Jeff Haberl seconded. No discussion.  
 
Huang called a vote. Result - 7-0-0 CNV 
 
5.7 Historical (10 minutes) Haberl 
 
 
 
5.8 Standards (15 minutes) Neymark 
 
Joel Neymark commented that we need to move ASHRAE Standard 189 to related activities - as TC 4.7 is not the 
cognizant committee.  
 
SSPC 140 SMOT for Evaluating Building Energy Analysis by using Computer Programs Neymark 
 
Joel Neymark reported that the current version of Standard 140 is 140-2014. For commercial software tools, 13 
software programs are currently listed, with 7 updated over the last year. New software approval submittals are 
handled by D. Ron Judkoff. For residential tools, RESNET lists 8 approved software tools. Joel Neymark commented 
that both ASHRAE standard 90.1 and ASHRAE Standard 189 reference ASHRAE Standard 140, while the 2015 
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IECC cites ASHRAE Standard 140-2011. Neymark remarked that the 2018 IECC cites 140-2014 (will cite ASHRAE 
Standard 140-2017 if it is ready on time).  
 
Neymark discussed the Proposed Addendum A to ASHRAE Standard 140 – Adaptation of RP865 Airside HVAC work 
– NREL has delivered a final report which has been approved by the simulation trial working group participants. 
NREL is in the final phases of publishing this report, and expect to deliver it in March. At this time, the test 
specification will go normative sections, with example results in the informative portion of the standard.   
 
Neymark reported that improvement to thermal fabric tests (Section 5.2) are also being undertaken – This work is 
happening in parallel to Airside 865 tests. Neymark commented that additional empirical validation test suites could 
be included into ASHRAE Standard 140 if the data is high enough quality. This is work sponsored by DOE – 
presently being done by ORNL, LBNL and NREL.  Dr. Ron Judkoff comments that the 865 airside testing work is an 
excellent example of a research project being the basis as something that ends up in a standard.  
 
 
SPC 205 – Std. Representation of Perf. Sim. Data for HVAC&R & Other Fac’l Equipment Barnaby 
 
Chip Barnaby reported that the project committee is making progress in developing standard data formats. They are 
concentrating on performance map representations, and had seven hours of productive meetings when in Orlando. 
The project committee had a goal to have an APR (advisory public review) of SPC 205P voted out at this meeting but 
it was not achieved.  Barnaby reported that Dr. Neal Kruis is the new Vice Chair of the committee.  
 
SPC 209 Energy Simulation Aided Design Kolderup 
 
Erik Kolderup reported that the Standard was voted out with for a public review here in Orlando. A draft (incorporating 
the comments from the public review) should be available within 6 months.  

 
 

SPC 189 Building Energy Standard for High-Performance Buildings      Haberl 
 
No comments 
 
5.9 Web Site (5 minutes)  www.ashrae.org/tc47.org New 
 
Dr. Joshua New reported that a website has been launched with a more modern layout. This website provides the 
ability for members to join TC 4.7 directly via the website. The process adds members as provisional corresponding 
members first. The website also holds meeting minutes, publishes the meeting schedule and holds the current roster.  
 
Dr. Joshua New reported that currently the TC4.7 website is bifurcated. There is an old website still existing at 
www.tc47.org.  Dr. Joshua New reported that many TC’s are moving away from listserve communication to the 
ASHRAE sponsored basecamp software. Dr. Joshua New expressed that to get on to the TC 47 ListSrv, people 
should send an e-mail to tc47-l@lists.onebuilding.org 
 
6. Related activities reports (15 minutes) 
 
SPC 189 signed MOU with ICC for better coordination, cooperation and communication. It was mentioned that this is 
complex but needed. Various members commented on the initiatives listed below, with no resulting action needed by 
the TC.  
 
SPC 191 Water Conservation  
MTG.EAS Energy Eff AHU Systems 
MTG.O&MEE 
MTG.BIM Building Information Modeling 
SGPC 20 Documenting HVAC&R Work Process and Data Exchange Requirements 
Stnd 214  
TC 2.8 Building Environmental Impacts and Sustainability  
TC 4.1 Load Calculation Data and Procedures   
TC 4.2 Climatic Information   
TC 4.3 Infiltration & Ventilation Requirements   
TC 4.5 Fenestration  
TC 6.5 Radiant Heating and Cooling   
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TC 7.5 Smart Building Systems (now includes TC 7.4)  
TC 7.6 Building Energy Performance    
BuildingSMART (formerly IAI International Alliance for Interoperability)   
 
 Building Smart working on Std 211, moving away from EUI metrics for existing buildings 
 
IBPSA:  USA, Canada, World 
 

IBPSA-USA: - IBPSA-USA: Saturday meeting compliance analysis, hosting Building Simulation 2017 in San 
Francisco. 

 
  
BPI-2400-S-2011 Standardization Qualification of Whole-house Energy Savings Est.  
ASHRAE Guideline 14 
 

Guideline 14 is out, and the committee is disbanded 
  
IEA Annex 60 Modelica for Building Simulations 
 

IEA Annex 60, meeting in Belgium. Next meeting at University of Miami 
 
IEA Annex 66 Occupant Patterns 
ASHRAE Historical Committee  
 

ASHRAE is now recognizing simulation. Zulfi will be first interviewee. Followed George Walton, and interviews 
with people who knew Lynn Belinger and Curt Pederson. Send other ideas to Jeff Haberl. 

 
7. Old Business Huang 
 
 No action 
 
8. New business Huang 
 
 No action 
 
9. Adjourn Huang 
 

Adjourn: Moved by Dr. Neal Kruis, Second by Dr. Ron Judkoff, approved 7-0-0 CNV, The meeting was adjourned 
at 8:40 PM.  

 
Note TC 4.7 Email list hosted at onebuilding.org 
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Attachments 
A. Agenda 
B. Simulations and Component Models Subcommittee Agenda and Minutes 
C. Data-Driven Models Subcommittee Agenda and Minutes 
D. Applications Agenda and Minutes 
E. Handbook Subcommittee Agenda and Minutes 
F. SSPC 140 Agenda and Minutes   
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Attachment A  
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Attachment B 
 

 
Agenda:  
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Meeting Minutes:  
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Attachment C  
Draft Agenda and Minutes 

 
TC 4.7 Data Driven Models Subcommittee Meeting 
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Attachment D  
Draft Agenda and Minutes 

 
TC 4.7 Applications Subcommittee Meeting 

6:00 – 7:30  pm, Monday, January 26, 2015 
Monroe, 6th Floor,, Palmer House 

Chicago, IL 
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Attachment E  
Draft Agenda and Minutes 

 
TC 4.7 Handbook Subcommittee 

5:00-6:00 pm, Tuesday, January 27, 2015 
Empire Ballroom (Lobby),  Palmer House 

Chicago, IL 
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Attachment F  
Draft Agenda  

 
SSPC 140 Committee 

 
 
 

Agenda and Minutes provided by SSPC 140 Chair 
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