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	TC/TG/TRG MEETING SCHEDULE


	Location-Past 12 Months
	Date
	Location-Planned Next 12 Months
	Date
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	2016-06-28
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	TC/TG/TRG SUBCOMMITTEES


	Function
	Chairman

	Handbook
	Didier Thevenard

	Research
	Steve Cornick

	Standards
	Drury Crawley

	Program
	Joe Huang

	Honours
	Joe Huang



	RESEARCH PROJECTS-CURRENT


	Project Title
	Contractor
	Monitoring Comm.
	Report Made At Meeting

	1699-WS Update Climatic Design Data in Chapter 14 of the 2017 Handbook of Fundamentals
	Klimaat
	Didier Thevenard (Chair), Philip Jarrett, Steve Cornick, Larry Degelman, Dru Crawley,  Anthony Arguez, Steve Bruning (TC 4.1)
	Third PMS meeting held on June 28, 2016. 





	

LONG RANGE RESEARCH PLAN

	Rank Title
	RTAR 
	Work Statement
	RAC Approval for bidding

	
	Writ-ten
	TC Approved
	Subm’d
to RAC
	Writ-ten
	TC Approved
	Subm’d to RAC
	

	1700-RTAR  Moisture Design Reference Years for Hygrothermal Analysis and Design of  Buildings (1325-RP Update)
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	WS conditionally approved by RAC  in 2014 and needs only RL approval to proceed , but placed on hold until SSPC 160 give some indication as to the disposition of previous 1325-RP.

	1745-WS Evaluation of Climate Reanalysis Data for use in ASHRAE Applications
	Yes
	Yes
	Yes
	No
	No
	No
	RTAR approved by RAC March 2015; WS has been submitted and comments received.




	HANDBOOK RESPONSIBILITIES

	Year    Volume
	Chapter Title
	No.
	Deadline
	Handbook Sub. Liaison

	2016     HOF
	Climatic Design Information
	14
	Feb. 2016
	James Aswegan

	

	STANDARDS ACTIVITIES – List and Describe Subjects

	TC 4.2 is the cognizant TC for Std.169 Weather Data for ASHRAE Building Standards. The TC 4.2 HOF data has been incorporated into this proposed standard. Other coordination will be undertaken as needed such as with SSPC 169.




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

	· Temperature Trends for Locations Listed in the Tables of Climatic Design Conditions in the 2013 Handbook of Fundamentals (RP-1613) (SE-14-011, Jun. 2014)
· Development of 3012 IWEC2 Weather Files for International Locations (RP-1477) (NY-14-029, Jan. 2014)
· Revising ASHRAE Climatic Data for Design and Standards, Part 1:Overview and Data (RP-1613) (DE-13-016, Jun. 2013)
· Revising ASHRAE Climatic Data for Design and Standards, Part 2:Clear-Sky Solar Radiation Model (RP-1613) (DE-13-017, Jun. 2013)




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

	· Technical Paper Session 18: Fundamentally Important Design Issues – Seattle, WA, June 2014.
· Technical Paper Session 5: Improvements to Climatic Data for ASHRAE Calculations – Denver, CO, June 2013.




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

	· [bookmark: OLE_LINK4]Seminar 63 – Moving  Beyond Typical Year Weather Data – St. Louis, MO, June 2016
· Seminar 10 – New Weather Data for Design Calculations and Energy Simulations – Atlanta, GA, June 2015
· Seminar 23 – Climate Change: ASHRAE Design Day Weather Data (sponsored by TC 4.1, co-sponsored by TC 4.2) – Atlanta, GA, June 2015




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

	




	JOURNAL PUBLICATIONS, when published (past 3 yrs. present & planned)
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[image: logo_ashrae.png]     AGENDA, ASHRAE TC 4.2 Climatic Information 
1:00 – 3:30 PM, Tuesday, 30 June 2015
Room 402, 4th Floor, Atlanta Hilton, Atlanta, Georgia

Scope: TC 4.2 is concerned with identification, analysis and tabulation of climatic data for use in analysis and design of heating, refrigeration, ventilation and air-conditioning systems.  Promotion of effective use of weather information in these applications is also included. 

1:08 PM 	Call to order 								Crawley  
Roll call  								Baltazar
Introductions
Approval of agenda 
· Didier Thevenard moves
· Joshua New seconds
· 5/0/0 – vote passes to approve the agenda
Approval of minutes of Orlando meeting (January 2016)
· Didier Thevenard: suggests one change, that he is not listed in participants; also observes details were not in the minutes
· Juan-Carlos Baltazar: removed notes instead of including as an appendix. We can approve conditional.
· Didier Thevenard moves
· David Westeberg seconds
· 5/0/0 – vote passes to approve the minutes from Orlando
Report from the Chair/Announcements
· 2 MTGs being considered: Impact of ASHRAE Standards and Technology on Energy Savings/Performance and Occupant Behavior in buildings
· TC main meeting minutes are going to be a different format of the cover sheet
· Basecamp is electronic communications committee (ECE) effort for online collaboration. Suggest contacting the RAC lead.
· Action Item – Juan-Carlos Baltasar will send code of ethics to members of TC4.2
· Suggestion of meetings prior to the conference: 1) Promote more work before coming to the meeting; 2) reduce number of rooms, 3) better attendance at the conference
· Invite members to visit website and let us know if any information is wrong and can be corrected.
· ASHRAE Winter conference for Las Vegas – papers have to be done by July 8, programs by August 8, and presentations by January 2
· Effects of climate change on HVAC&R is track 6 relevant to 4.2 work
· ASHRAE annual conference in Long Beach, CA – review submission deadlines
Introduction of liaisons (liaison announcements/requests)
· Dennis Whistle (Cleveland, OH) – 11-page document sent to Juan-Carlos Baltasar.
· Action Item – Juan-Carlos Baltasar will distribute to the TC.
· TC1.7 put together PowerPoint presentation that can provide to local chapter on ethics; contact for a copy.
· Updates currently on spreadsheet for membership, but hope to be able to do that online. Will be intuitive online so roster updates will be available soon.
· Emeetings are an option (already doing it); also before the conference for subcommittee meetings
· ASHRAE TC websites are all up and running for all but 2 updates; download Excel or PDF format of membership rosters available online for any TC of which you’re a member.
1:15 PM	Membership Roster Rollovers (for July 2016)				Crawley
	Chip Barnaby finished with turn June 30. Anthony Arguez is leaving, Juan-Carlos Baltasar suggests inviting Joe Huang and Drury Crawley to retain 7 members. No objections.
1:20 PM 	Review of Action Items and Status 					Baltazar
Action item – Juan-Carlos Baltazar and Joshua New will update the roster list for attendance by year
1:35 PM	Research 									Cornick 
Reports on status of current, future and completed research projects: 
· 1699-RP, Update Climatic Design Data in Chapter 14 of the 2017 Handbook - Fundamentals
· WS-1745 was submitted
· Joe Huang: RAC had questions but has seen no formal response; section head conveyed questioning the need for reanalysis since measured data was available
· RTAR 1787 and 1788
· Approved co-sponsorship by TC4.2, but both are now on hold
· RTAR – evaluation of ASHRAE’s Climate Design Condition Against Recorded Weather Data
· Joe Huang: TC4.1 discussed but didn’t come up for vote; discussed in research subcommittee for 1.5 hours, plan subcommittee to define RTAR and put it in by August. Current design day is a hypothetic day, why not use the peak temperature days of real percentiles to give total set of all days with peak condition. Could come up with profiles and solar conditions from that.
· Work Statement for 2021 Handbook Update
· Action Item – Didier Thevenard will likely take first crack at it and have something 
· Weather and shield factor derivation (WSF)
· Chip Barnaby – 6022 will provide the algorithm soon. Bruce Wilcox talked to Paul Francisco who said he could get it within 2 weeks. 169 could use in August.
· Research Breakfast update from Joe Huang
· RAC is thinking of excess research projects without funding, TAC council will consider whether they’re interested in funding under their reserve funds. Could be a 2nd funding package to support follow-on analysis of research projects to make it more usable.
· Unsolicited Research Proposals (URPs) stop being considered a year ago, but looking into revising it
· Research initiative on flammable refrigerants
· Honors and awards are due September 1.
· 9 RTARs submitted: 1 accepted, 4 conditionally accepted, 4 rejected
· RAC would like PMSs to do monitoring in a more assertive manner; want more information on project as it progresses rather than simply notifying if the project is still ongoing or not.
· Nothing to vote on for this part of the meeting
· Other potential research projects
· Long-term research plan

2:15 PM 	Handbook	  	           						Thevenard
· 1699-RP Update of Climatic Data for 2017 Handbook - Fundamentals
· Contractor has delivered the tables in Excel format (weeks or month ago)
· Action Item – contractor tables to be generated by end of August that will go in handbook and DVD
· Action Item – contractor will finish weather data viewer in August and September
· Didier Thevenard has circulated to members of PMS the latest chapter edits
· Action Item – Didier Thevenard should add results of temperature trends (done 4 years ago as part of the 2013 work but not summarized in previous handbook), within 1 week
· Action Item – Didier Thevenard to summarize the results of 1561, within 1 week
· June 30th is the deadline
· Didier requests 2 votes:
· No-cost extension for 1699-RP
· Didier Thevenard moves, Joshua New seconds, vote passes 5/0/0, vote passes to allow no-cost extension for 1699-RP
· Accept revisions to the handbook
· Can’t vote since handbook not ready
· Action Item – Juan-Carlos Baltazar to distribute a letter ballot by July 6
· Revisions and errata
2:30 PM	Program 	Huang 
· Atlanta, June 27-July 1, 2015
· Orlando, January 23-27, 2016
· Joe Huang: met on Sunday, have 1 program item in St. Louis, paper on 1561 this morning; Joe Huang, Drury Crawley, and NREL presenting tomorrow on beyond TMY data.
· Future conferences
· Session for Las Vegas on updating the handbook – contractor to talk about what’s different in it
· Chip Barnaby, TC4.1 – Glenn Friedman could be one of the presenters/contributors
· Action Item – Didier Thevenard has to gather together presenters, Joe Huang willing to help
· Urban microclimates – Las Vegas
· Action Item – Joe Huang to submit 4 potential presentations
· May have technical papers for Long Beach, CA
· Jim Bradburn: Clients have had requests about how to prepare for the future. What is ASHRAE’s guidance? Would it be possible to have future weather data and how good is it?
· Joe Huang: 2 seminars submitted but both have been rejected by CEC. One of core requirements for GSA projects now.
· Anthony Lopez: NREL has proposals to generate FMY data.
· Action Item – Joe Huang seminar on future climate data.
· Managa Sangupta (NREL) is working on it; might be a good presentation
· Drury Crawley – changing climate condition impact on design might also fit
· Joshua New: Is there a way to provide letters of support or other information with the submission of a seminar? There have been 3 people request FMY guidance to the TC, and it might be good for RAC to be aware of that. No feedback.
· Vote for approval of the program for the 3 that’s been suggested
· Dider Thevenard moves, David Westeberg seconds, 5/0/0, vote passes to approve the program for handbook updates, urban microclimates, and future weather data seminars. 

2:45 PM		Standards Report							Crawley 
SSPC 169 Climatic Data for Building Design Standards
· Dru Crawley – approved a work plan for next standard which will involve incorporating 2017 data and same maps. Michael Roth plans to add extra value in table for 169. Come out in fall and probably vote it into technical review at the next meeting. Updates from 169 will be in 90.1-2016 version. 

3:00 PM 	     Old business							             Crawley
· Juan-Carlos Baltazar made updates to answer the 4 questions
· $45 for the Engineering Weather Data CD is still valuable, even if overtaken by recent work, because it presents data graphs for each location.
· Didier Thevenard – can we recommend FAQ revisions by letter ballot
· Action Item – Juan-Carlos Baltazar to send letter ballot for review and approval of the 4 updates; Joshua New can help with Doodle poll 
		NASA/MERRA Validation						Westeberg
		Presentation from NASA Prediction of Worldwide Energy Resource (POWER)

3:10 PM 	     New business					    			

3:30 PM 	Adjournment at 3:03pm

Next Meeting: Las Vegas, NV, January 2016



ASHRAE TC 4.2 Climatic Information
TC 4.2 Action Item Summary

St. Louis, MO (June 2016)
Action Items:
1. Juan-Carlos Baltasar will distribute to the TC the 11-page document provided to him by Dennis Whistle.
2. Juan-Carlos Baltasar will send code of ethics to members of TC4.2
3. Juan-Carlos Baltazar and Joshua New will update the roster list for attendance by year
4. Michael Roth to generate final tables by end of August that will go in handbook and DVD
5. Michael Roth will finish weather data viewer by September
6. Didier Thevenard should add results of temperature trends (done 4 years ago as part of the 2013 work but not summarized in previous handbook), within 1 week
7. Didier Thevenard to summarize the results of 1561, within 1 week
8. Juan-Carlos Baltazar to distribute a letter ballot to accept handbook revisions by July 6
9. Didier Thevenard (Joe Huang assisting) will submit Las Vegas seminar on recent changes to the handbook
10. Joe Huang will submit Las Vegas seminar on urban microclimate
11. Joe Huang will submit Las Vegas seminar on future climate data
12. Juan-Carlos Baltazar to send letter ballot for approval of updates to the FAQ

Votes:
1. Didier Thevenard moves, Joshua New seconds, 5/0/0 – vote passes to approve the agenda
2. Didier Thevenard moves, David Westeberg seconds, 5/0/0 – vote passes to conditionally approve the minutes from Orlando; Conditions: Didier Thevenard is added to Attendees
3. Didier Thevenard moves, Joshua New seconds, vote passes 5/0/0, vote passes to allow no-cost extension for 1699-RP
4. Dider Thevenard moves, David Westeberg seconds, 5/0/0, vote passes to approve the program for 3 seminars to be submitted for Las Vegas: handbook updates, urban microclimates, and future weather data.



ASHRAE TC 4.2 Minutes		Sunday, February 05, 2017



Appendix A. Minutes of Research Subcommittee Meeting 

ASHRAE TC 4.2 Research Subcommittee
4:15-6:30 pm, Monday, June 27th, 2016
America’s Center, 121
St. Louis, MO



Attendees: Juan-Carlos Baltazar, Joe Huang, David Westeberg, Michael Roth, Drury Crawley, Xin Qiu, Chip Barnaby, Joshua New, Didier Thevenard

Joe Huang updates:
· RP-1699 discussed
· RP-1700 on global radiation on hold until we hear from sponsoring TC, probably make decision around June but do want to go ahead
· RP-1745 on reanalysis data, discussed on RAC on Saturday, research liaison said it was returned to TC, why use of reanalysis data with so much measured data? What are we going to get out of this work?

Open discussion topics:
· Design tables mapped in a superficial/interpolated way
· Steve Comstock suggests the TC start up a project to do it right
· Xin Qiu recommends a project to compare data between different sources (satellite, local met, weather underground, mesoscale) to define: (1) under which conditions can you use interpolation, (2) what are the limitations?, and (3) provide recommendations to members for intercomparison.
· Joe Huang notes that 1745 will do this for a subset of data (hypothetical averages).
· Michael Roth thinks using satellite and other higher-resolution data with downsampling could be used to create high-resolution maps.
· Chip Barnaby discusses the 60.22 uses wind shielding factor (WSF factor) in normative appendix B which gives an equation of how it’s calculated, but needs to be updated with the higher resolution 8,000+ station climatic information now available rather than their 232 stations..
· Drury Crawley recommends putting climate zone and WSF in the first two rows of the handbook files
· Michael Roth points out that it’d be interesting to look at trends.
· Drury Crawley points out that we may consider redefining the ASHRAE climate zones for the 2021 handbook. Also that TC4.2 had a request from Columbia to expand to 5 humid zones.
· Juan-Carlos Baltazar points out that India said weather zones should be different for their countries. Being able to redefine based on collected data would be valuable for other areas.
· Joe Huang th thought there was a push to get rid of precipitation to define dry and moist climate zones, and move toward something like latent enthalpy.
· Chip Barnaby thinks having a standard method to convert to weather data at your location would be a good research project.

Subcommittee adjourned.
Discuss emails on maps in google groups
Take design tables and mapping them, both cases the mapping was very superficial and interpolated based on geographical distance, should take into things that are well-known (water, urban heat island, etc.). In February, Chris posted the same thing in March. Didier mentioned mapping should be used other than using geographical distance. Steve Comstock, why doesn’t the TC start up a project to do it right?
Juan-Carlos – what could value to ASHRAE?
Joe – color contour maps are always pretty, but you don’t get much data there. If mapping took other effects into account, it’d be more compelling. Have 8,000+ stations but still lots of areas that don’t have near a station.
Michael Roth – everyone using satellite and other high-resolution data with downsampling to create high-resolution maps.
Joe – don’t think computationally intensive
Michael – very easy, high-resolution terrain data, MERRA2, lots of data sources so data-intensive but not computationally intensive
Didier – what do you think of the scientific validity of that?
Michael – WRF 4d-bar techniques is used to generate the boundary conditions for weather data
Joe – But you’re just going from MERRA
Michael – There’s more value in the physics behind it. Someone does a literature review to identify the ones that are good, or these guys seem to know what they’re doing. The big advantage is landsat data at 30-meter data and against reanalysis or observational data to come up with high-resolution pictures.
Didier – what’s the relation of these beautiful maps to what actually happens on the ground?
Joe – that’s the purpose of 1745, it’s not dead-on and not comfortable going to reanalysis data until we do tests
Didier – what’s the relationship to design conditions? Lake effect here, etc.
Michael – cross-validation, pull out part of the dataset and get a sense of how accurate it is. Some papers just plot, but some people do the full monty and they’re very promising.
Joe – as for interpolation, I was just thinking from the observed data points.
Didier – even if you do an interpolation, remove 10% of points, and see how interpolation matches up with the removed, that’s more information.
Joe – lapse rates always occur, but first principles is solid. We could always do a study to see how good these techniques are for design values.
Didier – 6.5 dry bulb makes sense but lapse rate for dew point is too high
Michael – dew point is typically around 2. You can figure out where the lines cross for a quick and dirty estimate of your cloud saturation.
Xin – I think it’s a very important point, some linear but some are not, cloud cover and other things make radiation not evenly distributed. We should have a mechanism (maybe research project) to compare data between different sources (satellite, local met, weather underground, mesoscale). Which conditions can you use interpolation, but not for other areas. What are the limitations? I think it’s time to do that intercomparison so we can give recommendations to members.
Joe – 1745 does that for a subset of data, hypothetical average values; interpolating design temperatures for altitude, you’re just getting an false value; need to do a lapse correction.
Didier – think we should say, if you want to interpolate, see a certified meteorologist. (Ha.) We could not find a way to properly interpolate between stations.
Joe – for design conditions, is it just a constant shift in most cases. Pikes’ Peak and Horaf Springs, calculate, and see if it’s just a shift.
Didier – if you publish rules like that, people will use them for sure.
Michael – urban environment, same thing except straight up.
Joe – design conditions may be more amenable because it’s a more typical (average) condition.

Michael – what’s the status of the 2 RPs
Joe – I think he got some pushback from his TC, that it was trying to do too much
Michael – some pushback on the air quality one and more favorable to meteorological
Joe – someone in TC felt it was a horribly written work statement
RP-1787 and RP-1788

David - Someone made global maps of the design conditions from the ASHRAE HoF. Could difference the maps to show global trends between 2010, 2013, 2017, etc.
Didier – yes, I did that for 5-degree data in tabular form to show trends but were on temperatures (not on design conditions)
David – with MERRA and MERRA2, we do that kind of analysis to see where temperatures, humidity, and windspeeds has gotten better
Juan-Carlos – some problems along the coast and maps aren’t useful in those areas.
Michael – PRISM is a Univ. of Washington, use downscaling, but then interpolate with elevation but predictor is distance from coastline (one based on terrain, other on terrain gradients/smoothness). Didn’t just use typical terrain, but created a nationwide data. Interpolate stations of real data.
Joe – thought about making presentation about that to this TC. Farmers are main clients, PRISM maps of US are very colorful and very detailed. They have ground stations and interpolating for elevation.
Michael – compared mesoscale model compared to PRISM, but it was very different in some places. Mesoscale seemed to replicate the stations quite well.
Xin – it’d be good to do simple methods from more advanced method to see what’s the different. One other thing is wind interaction and issues.
Joe – yes, for synoptic, you don’t want to interpolate. On the other hand, if you’re just looking for typical conditions, if it’s rough or downtown, you just reduce the wind speed by so much.
Juan-Carlos – wind is not a big factor in most of the designs in general
Joe – unless you’re doing infiltration and then it’s a big deal. What is the acceptable reliability for these things; synoptic vs. typical condition cases? Xin: sure. Ok, you will get an email from me on that RTAR.

Drury – isn’t time to start the 2021 handbook
Chip – theres the 6022 factors, tabulated factors relevant to ventilation (infiltration degree days). They ran some number of TMY3 files, put 200 locations in the standard. I’ve been whining that this statistic should be derived for everywhere and put it in 6169.
Drury – I tried that but there was a lot of pushback. Claimed it wasn’t a climactic calculation.
Michael – is it simple to calculate?
Drury – they won’t tell us.
Chip – WSF factor, number that 0.65, 0.73; normative appendix B; wind shielding factor, gives equation of how it’s calculated
Joe – and that came out of LBNL.
Chip – they probably don’t know how it was generated
Joe – Mark Modera presented it at an early ASHRAE.
Chip – table has only location and number. Seems to depend only on weather, so we should be able to capture that. 6022-2013, Appendix B.
Juan-Carlos - still there in 2016.
Chip - infiltration effectiveness and weather shielding factors.
Drury – we did this a decade ago, we went through the standards, and this was the only one that was left.
Chip – I know people on 6022, I could talk to them
Drury – you could have 8,000 rather than 232, that might motivate them. Ian was on the 169 committee for years and he tried to convince them.
Chip – I could ask them to remove this appendix, but we’ve got 4 years.
Drury – Unless it’s easily calculated and then we could put it in 169.
Joe – it’s a losing battle to try to do this for new sources of data.
Chip – our job is to make the useful data and analysis, using files from 1978 or using TMY data.
Joe – how much data is coming, how much effort is it going to have to keep up with this?
Drury – it took a full decade for 90.1 to finally give up
Drury – could put climate zone and this number in the first two rows of the handbook files
Michael – what might be interesting is to include any trends. Over the time-series, could we put an indicator that shows indication of the trend.
Chip – could also make report or spreadsheet and reference it.

Joe – there’s a link to email to report number LBNL-5795E (2012)
Drury - WSF is calculated based on an LBNL approach based on the Shermann-Winser model in the ASHRAE HoF. It’s worth pursuing because this affects 3 standards: 119, 136, and 1622. 

Chip – make up story in soil diffusivity, and based on air temperatures to get surface temperatures. Maybe give a method in the future handbook on how to take data.
Joe – Kasuta equations are very simple, just 10 lines
Chip – in Canadian f280 method shows correlation between ground temperature and air temperature; zip file with bucket of stuff to use, includes some papers scanned from a really long time ago. Use monthly mean air temperatures to fit a curve to smooth them out. Publish data and give them the equation. General topic is to provide ground-head loss calculations, and that may turn out not to require any new data on our part.
Didier – we’re just looking at ground heat loss, not geothermal, right?
Chip – right.

Drury – 169 we were getting together something to work on redefining the ASHRAE climate zones.
Didier – that’d be for 2021.
Drury – I don’t think it’s more than 1 year of work.
Chip – how did they define marine? It’s green on the map.
Drury – diurnal temperatures are less difference than most. Humidity, diurnal, and other variables would be good. Precip is difficult. We had a request from Columbia to expand to 5 humid zones.
Juan-Carlos – India said weather zones should be different for their countries.
Drury – you can do whatever you want, but we need something consistent.
Michael – what’s so wrong with precipitation? There’s more of that than temperature.
Drury – in 2009, we didn’t have that in the handbook, we used NASA data.
Michael – p-e time thing of evapotranspiration where you don’t really know if it’s dry or wet.
Didier – if you create an RTAR for that, when will it be?
Drury – it will be after January

Joe – I thought there was a push to get rid of precip to get rid of dry and moist but something more sensible like latent enthalpy.
Drury – I think having something more consistent is important. Precip is the only thing that could get them to correlate to where they wanted the marine boundaries to go. PNNL did this in the late 90s. It was a brigg’s report.
Didier – there’s a question of what’s important but not all of them are available.
Drury – they actually used a tree structure to cluster the data for 239 locations. There was a breakout for economizers in marine conditions that was of particular interest. I’ll take a look in 90.1 to see if it’s still there. They have adopted climate zone 0. It’s basically the equator. Miami and reot are a little different.

Michael – one of the things that’s coming out of the urban zones is the local climate. Indexing for each zone. Wonder if it’s an airport zone or other temperature zone. Is this rural, high-rise. Urban microclimate granddaddy is Tim Koke for Univ. of BC. Giant database so can run 2d urban microclimate models at higher resolutions in kmxkm. Assign roughness, terrain coefficients, etc. Subclimate zones are based on completely different things, rural, trees, buildings, etc. People from Columbia can go and mark-up on a google interface will point out climate zones. That gets applied to the city.
Didier – so you suggest an index in the climate zones?
Michael – yes.
Didier – how would they use that?
Michael – I don’t know.
Chip – it would help you if you wanted to modify for the local terrain.
Joe – this sounds like terrain factors
Michael – they’ll have different fluxes, apply canyon models, etc.
Chip – it’d be good to define a standard method for converting weather data to your local location. So it really is a research project.
Didier – research project needs to be done in Dec. 21. Don’t know if state of art is sufficient to tell someone that this is weather of data at airport, you want to build in downtown, is there a method to do that.
Chip – do you know how to derive the thing. The LCZ.
Michael – Yes. There’s a cartooney version, then google maps, you can…
Chip – you have to go to google maps for 8000+
Michael – that’s what I did for this project
Chip – for a demonstration of feasibility, you could pick 100 places
Joe – what’s the research?
Chip – you have the local climate zone (LCZ) of the airport, then use published methods to go up, over, and down to do that for applying this in an engineering context.
Michael – often used to drive a canyon model for an urban setting. What is the urban environment in the canyon.
Chip – applying it to design statistics wouldn’t necessarily work. It’d need to look.
Didier – would it work for temperature, dry bulb, etc.
Michael – yes, it takes everything over
Chip – see if the shape of the distribution stays the same enough so that the 0.4% stays the same.
Didier – the 99% and 1% dry bulbs are not going to change at the same rate. Is your method.
Michael – as you said, you have to take the hourly data over, not the T99 over.
Chip – be more like guidance…watch yourself bc you’re not in the jungle anymore.
Joe – that’d be an argument to have real design conditions rather than hypothetical bc there’s no real data to move over
Michael – or you could generate correlations between different climate types. That and T99 hasn’t been done.
Chip – this would be applying to our domain to see how you could do it.
Joe – I think 1651 would do would give you time series at another location.
Xin – We tried, but we’ll be presenting, mesoscale climate simulation gives you virtual station of hour by hour. Contour map gives you detailed 2.5-mile interval for climate zone or sub-climate zone.



Appendix B. Minutes of Program Subcommitee Meeting 
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ASHRAE TC 4.2 Program
2:30-3:30 pm, Sunday, June 26th, 2016
America’s Center Convention Center, 240
St. Louis, MO




Meeting started: 2:36pm on 6/26/16
Attendees: Didier, Joshua New, Steve Bruning, Chip Barnaby, Drury Crawley, David Westeberg, Juan-Carlos, Joe Huang, Xin Qiu, Phil Jaret (online)

For this conference, we TC4.2 submitted 2 items,  (1 accepted and 1 not). Accepted one is “Moving beyond traditional meteorological year data”. L is the last presentation of the conference so concerned there is a concern about attendance.
 Speakers: Drury Crawley, Joe Huang, and someone from NREL. TMY4s and analysis not of solar data but of temperature data there. Please attend Wednesday morning.

We do haveTC4.2 also has a paper: Xin Qiu will present his paper on mesoscale procedure development.

Open Discussion:
· Chip Barnaby may consider a paper discussing the introduction of Tau for Long Beach.
· Chip Barnaby thinks it’d be interesting to do a PV calculation with this data to see what the impacts are to PVwatts (which is based on hourly TMY4).
· Drury Crawley believes a presentation on updates to the handbook, and another on WDviewer would be beneficial to the membership.
· Joshua New volunteers getting together 2 speakers for Urban Microclimate
· Xin Qiu also volunteers

Subcommittee adjourned.

The ½ is an acceptance rate that seems somewhat average.

Open floor for program for Las Vegas.

Chris: Could you remind me what wasn’t accepted?
Drury: Was it one on climate change?

Would it be too soon to do 
We’ve done sessions here that are rollouts of the new tables
Chip: this is evolutionary; when we introduced tau, that was a bigger change. There is the solar data, wind data, it could be.
July 8th is too soon for a paper, so I’d prefer to do it at Long Beach.
Joe: had one present new tables, another presenter talk about his observations, that one was really well attended. You have to do a paper, but we could do something different as a program.
Chip: If there’s a change, then calculated cooling loads. Truck out the famous HQ building.
Drury: seminar for here tried to use Revit file but couldn’t clean enough to use. Supposedly they’re going to get that done for Las Vegas.
Chip: what are impacts for PVwatts, can you do a PV calculation with this data. It might be interesting to point out that this data supports different applications and you didn’t know that before.
Juan-Carlos: I think PVwatts uses hourly TMY4 files.
Joe: think there’s a temperature factor in there. It might be good to point out that the handbook has the average all-sky solar. 
Drury: I think you did presentation on updates in handbook, another on WDviewer, and a 3rd
Chip: that’s when we put the new curves/daily profile in.
Joe: I think session of “what do you want to see in the handbook?” was poorly attended so have to be more proactive. Should we put that on as a possible item? If we propose, we need a volunteer to be the chair.
Chip: I think Didier would be a good chair.
Didier: sure.
Joe: We’ve had good success in proposing seminars with handbook updates

Should we try again on this climate change update? Submitted twice and not accepted.
Michael: what did you submit?
Joe: we’d give an update on climate change. Did one in Montreal 7-8 years ago. Jeff Livermore agreed, Drury was going to do something, Montreal Larry Dagelman did something on climate change.
Chip: could tell people what wet bulb is under water for the shore areas
Michael: I’d be most interested in that.
Joe: There is a climate change working group, but they’re talking more about…
Michael: refrigerants.
Joe: looked out outline of chapter and looked at but all about refrigerants. Said that has to be covered to the temperature changes, but they weren’t acceptable.
Chris: it’s all about EPA changes, but nothing to do with describing the climate.
Joe: believe they got rid of the CFC and restored the ozone.
Michael: urban effects on stations, not as significant as is considered; see global warming because airports being urbanized. Could look at urban effect and establish it based on ASHRAE data. Could look at dry bulb 99% type of analysis. Shape files exist and could do it by night sky that outline urban areas around the world.

Chris: saw someone presenting on the development of urban area of Las Vegas itself. Showed 30-40 years ago and more recent picture of how it expanded and effected temperature there. Wish I could remember who did that talk.
Michael: NASA had an observatory

Joe: Urban microclimates, get really tight grid of sensors for locations within a city. You could compare that to see what the spatial distribution of temperatures in a city. When I was in urban heat island group at LBNL, it’s really hard to get temperature measurements. Dayton had a $1M project to collect data. Can get 100 weather stations around bay area.
Chris: I think weather data is provided by weather underground.
Josh: have 2 seminars on urban-scale building energy modeling, ORNL has internally funded project comparing microclimate simulations to measured data to tell how good the models are, some of the urban-scale modeling address weather data and I could probably get 2-3 speakers.
Joe: What we’re lacking is a chair
Josh: I can chair if it’s on the urban microclimate. Xin, you’re doing work, would you consider speaking?
Xin: Yes
Joe: we were just talking about this.

Joe: you could do a presentation and then do a paper.
Michael: then I’d have to come to Las Vegas. I usually can’t come to the winter meetings. I teach in Barbados every year.
Joe: so you wouldn’t be available?
Michael: possibly, but not likely.

Joe: What about Eric Peterson’s mention that the profiles are different along the ocean?
Didier: that would be a research project in itself.

Juan-Carlos: so only 2 ideas and drop the climate change.
Joe: Yes.

Josh: TC4.2 and 169 talked about reanalysis data and complaints of unrealistic distributions for radiation.
Drury: getting better, TMY2 through this and very similar data TMY4 now; humidity problem has been fixed. They don’t answer emails at all.
Joe: compared to NSRD, like them to be within a degree of each other, but they’re not; still kinda iffy even though they now pass the laugh test.
Drury: there are a lot of people who have gone to satellite and not station-based.
Joe: I think their focus is on PV, grid covering the whole country is great. But for our purposes, we’re focused on the cities where people live.
Drury: it’s just called TMY, not TMY4.
Joe: Even solar data, I have some questions now. There’s the clean power research solar data that’s public up to 2013. Downloaded CPR data and compared to NSRDB, think PERES stuff is closer to measured data. NSRDB tends to be high. They did it because they had IP issues so did their own thing. Claim it’s more science-based. Think it’s better but find Peres solar to be closer.
Joe: don’t want to criticize another evaluation. What’s the best way to get this out, as a program item? I think we should just chew on that some more. I’ll call this subcommittee meeting adjourned.



Appendix C. Minutes of 1699-RP Meeting

ASHRAE, June 26, 2016 meetings


Meeting started: 1:34pm on 6/26/16

Attendees: Didier, Joshua New, Steve Bruning, Chip Barnaby, Drury Crawley, David Westeberg, Juan-Carlos, Joe Huang (late), Xin Qiu (later), Phil Jaret (online)

Michael Roth presents updates on 1699-RP,. Michael shares that the most time-consuming part of the project is QA/QC on the 4,000+ stations, primarily on the meta data. S – (1) some were missing WMO numbers or 999s that he had to look up and assign. H; (2) he had to define his own shape files for polygon location and assignment of time zones. Some ; (3) time zone rules awere complicated,  (happens on a day plus 72 hours, often changes at 2am; Morocco changes at 3am, some multi-zone countries change at different local times so that they change all at the same time (UTC time). One official time zone in China, but backstory is a bit more complicated). Michael Roth provides slides and answers questions regarding his work on 1699.

· There was interest from Steve Comstock if this data could be made available via web service, or if there was another way to monetize it.
· Michael Roth plans to distribute the final sheet of data that is of interest to Steve Comstock.
· Drury Crawley provides feedback from Columbia where they want design conditions for 15 locations but likely only have 5 stations.
· Most agree that the data, code, and other project deliverables from 1699 should be available only upon request from the TC.
· Drury Crawley hopes to have public review draft ready by Las Vegas, noting that the only major problems they’ve had is county maps for counties with multiple zones.
· Most of the meeting attendees convey that this addition of 2,000 new stations (to now make over 8,000) is tremendously valuable to ASHRAE.

Slide 6 – screen on time zone, region, or country to do QA via web-based tool. Lasseray (sp?) correction, precipitation was way off in Venezuela.
Didier – stations that don’t have a dew point still show up.
Michael - it’s going to show up but color correctly
Slide 7 – MERRA2 data vs HOF2017 to show correlation, most of the outliers were in mountainous region or MERRA couldn’t capture
Slide 8 – HOF2013 (Didier) plotted via HOF2017, no changes in way calculated things so either climate change, 2013 climate locations in Canadian article had some anomalous article
Didier – problems in 2013, Miami had very low design conditions
Michael – correcting 2013, but 2017 has problems because I introduced them
Slide 9 – distribution of stations, 100 million people and not a single station in Nigeria, can see the war history as to how station are taken out
Slide 10 – 1990-2014 is period of record goal, quality ranked from 1 to 6; some stations had only 7 years of data, but adding 2015 adds 323 stations to the 7,383 in the current period of record. Higher quality has wind, moisture, enthalpy, etc. (7046 high quality stations).
Chip: why didn’t you use 2015 as default for those that have it.
Michael – 1990-2014 is the period of record, would be good to go 1990-2015
Slides 11 – 2 station from Hawaii for Climate Research Network (CRN) that weren’t in GRP or ISD. NASA’s SSE is based on GPCP data which is 2.5x2.5-degree and then interpolated, but Michael went back to original data. Far left is preference and then fallback position data to the right. Have averages, mins, maxes, all from the same data source. GHCN is data up to 2014. FAO is from Didier’s spreadsheet, not from the original data source. GPCC data is quite good, getting higher resolution, it’s a very good data set.
Slide 12 – went up in all the 7 regions/continents – 500 added in US between 2013 and 2017
Drury – there has to be more in south America because I got a TMY file that used over 400 stations.
Michael – it’d be good to look outside NCDC
Slide 13 – fixed bugs and had several updates. Used a gridded dataset for nitrogen dioxide. Should be added as a refinement to the documentation.
Didier – did you do QA on clear sky data
Michael – looked at stations looking at tau
Didier – solar at noon, Atlanta dropped about 10%; think beam has gone down, I’ll have to check
Michael – could be a humidity thing as well
Slide 14 – added and removed fields to the table; wet bulb is a nice proxy for human comfort in urban planning. All sky (global horizontal) radiation was difficult to get to; CERES 1x1-degree interpolated had the best representation of local conditions rather than others which used models.
Slide 15 and 16 – added a few rows (wind, solar radiation) so still 1 page
Slide 17 – talk about how to deliver all this
Drury: we wanted to remove it from the handbook and provide digital but got pushback.
Chip: we should look into that because paper in my hand is a waste.
Steve: Chip, you’re not doing load calculations.
Didier: I’ll ask the handbook liaison.
Steve: I wouldn’t reopen it
Chip: Are we going to have the same number of stations? Can you do any selection on WDView for example things with wind?
Michael: We haven’t done binning of any sort.
Is there a way to make this data available through web service. Steve Comstock asked, what about open source? Fine but then it’s fine if we can monetize it.
Drury: Steve doesn’t understand.
Didier: if that could be part of the online handbook, that’d be great.
Drury: I like having the tool bc the data’s so accessible, but I don’t care if it’s on CD or some web app. Some fellow has mined the ASHRAE data and put it online for 2013. Available and people will do it. ASHRAE can rattle saber but he’s going to do it themselves. They can do their own thing but it might be better to have ASHRAE app?
Drury: It’d be better to have an ASHRAE app.
Chip: what about charging so much per PDF page.
Download PDF button was tied to payment scheme, then have to talk to ASHRAE about how that’d happen. I know Joe did this.
Joe: Chris Naymar, mapping should be done more intelligently, if you think about that, what do you think of ASHRAE doing a project on the mapping. It’d be interesting if you can click on map for station or interpolate if there’s a location with no table. Steve wants it, you could monetize bc you’re giving them something beyond what’s in the handbook.
Steve: My $64 question, is when will we be able to get the full and final sheet of data.
Michael: I’ve already generated that and can distribute but want to make sure we’re ok with this data before locking it down. [Plans to distribute.]
Chip: Do you want to get into the swamp of ASHRAE’s publication policies if monetizing?
Michael: Well, I couldn’t form a company on this because it’s ASHRAE’s data.
Chip: You tell someone else to go away and create the object. ASHRAE could cut their staff in half if they went open source.
Joe: Having done it with IWEC2, ASHRAE doesn’t have capabilities to do the financial side. It’s an order of magnitude more work than what you’d think. Software behind the web store is not so easy.
Slide 18 – fun part is actually looking at climate trends from the data
Container in the cloud can throw data at it and generate PDF
Drury – people in Columbia are back, they want design conditions for 15 locations, want half as much money as 8,000 stations; unless they have better data than we have, they’re going to wind up with 5 stations.
TBs of data generated, could make smaller to fit on DVD, but app isn’t something that he can package and sell. $25 for ASHRAE to sell as toolkit that people could apply to their own data. Need to figure out what we’re going to do here.
Chip: If you want to run as a business, there’s 5x more work than on the technical part, so it’s not an ASHRAE product. Toolkits are generated, given to ASHRAE, and then they lose them.
Joe: why TBs?
Code to generate weather data, solar data is interpolated and fit based on rest, can interpolate TAUs based on latitudes so that would make it a small process. If do it the same way we generate the tables, then it’d have to be generated…solar side is where it gets tricky. Taus for the whole world.
Eric Peterson would like this for Australia. Sign NDA and then license to researchers as long as don’t distribute or make money off of it.
They should have given me the data.
Drury: they haven’t offered that.
How important was this objective in the end?
Didier: I don’t want you spending time on this if there’s not a big desire to use it.
If NASA was interested, and fed their MERRA data into the toolkit. We could provide to them and perhaps NASA could make available for free.
Chris: funded to build toolkits that port text data to GIS format.
Drury: ASHRAE is more concerned about what’s in the handbook, not the background data. So it could probably be done without too much trouble.
Jin generates beautiful data from mesoscale model.
Didier: we would archive the toolkit with the project, rather than publishing or making it available.
Would that meet the objective of the project?
Didier: It would for me, but I don’t know about everyone else.
Chip: if need arises, copy data here and do this. But it’s not deployed anywhere.
Didier: Yes, if wanted to deploy it. The original intent was for people to submit and get their own data, but don’t think that’s practical.
Chip: Well, it’s technically practical. From a practical point of view, who does that and where? I’d say, don’t try.
Could put on server in basement and only you guys (and people you send it to), do you have a link.
Drury: reviewing project from a group, pay for heat with server, side-effect of computation
Didier: do we need to vote on this?
Chip: I think you have to accept the approval of the document. We’re not saying don’t do it, we’re just saying what’s a proposed deliverable.
Joe: so what’s that? DVDs of data and toolkit?
It’s not unlike what Didier does everytime. Code, data, etc. that he passed to him.
Joe: who would get access? Any member could get it for $0 as part of the project.
Then it’s gone. One student member could distribute online.
Drury: I think it should be available from TC on request.
Most agree.
Chip: incidentally, there is an ASHRAE github and could make a private repo to add it. Do you get CDs if people request the report.
Drury: not all the time. Jason’s recent project was to put IDFs and other data available with request of report and on github.
Slide 20 – shape files or camera-ready images
Drury: camera-ready images, but need to coordinate
Do you want it in a GIS format or in spreadsheet?
Drury: yes.
When will you need that?
Drury: later, maybe this fall. 169s going to meet later, but hope to have a public review draft by Las Vegas. I sent you a copy and we can talk about it. The only thing we’ve ever had trouble with is the county maps. We’ve pretty much looked around and, there are 3 stations near LAX all in different climate zones.
Slide 22 – who did you give that disk with viewer.
Drury: Michael Vaugn.
So I can package up and give to you.
Lost some eyesight from working too hard, so doctor and family impose vacation, want to wrap up time-sensitive information right after conference, August/September to wrapup project.
Officially supposed to be done by the end of May.
Didier: when do you expect the data to be finished?
Just need to update the Atlanta data.
Didier: WDview we don’t need (generates PDFs)
What’s the deadline for publishing in the handbook?
Chip: handbook said supposed to be published in middle of July. But year away from publication, there’s possibility to provide drafts.
Can generate PDFs tomorrow so that everything is fixed in stone.
Joe: TC4.7 is a similar situation on handbook. Can’t make July deadline, it’s very important to ask for extension from handbook committee bc may not accept if it comes in late.
But we will make the deadline, right? I plan to have those PDFs that are physically inserted into the handbook this week.
Didier: I would like the committee to vote on the handbook on Tuesday. It’d be easier to vote on the handbook.
Chip: There’s no structural changes, right?
Didier: correct, just data updates. 6000 stations now 8000 stations.
Chip: Tau data subset you sent to me a month ago, has that changed? I did regressions for loads.
I don’t think it’s changed, but might be best to check.
Chip: I’ve heard why do we do this every 4 years? Can’t we just let it ride?
Drury: the data is changing and we have 2,000 new stations. I refer to this as the crown jewel for ASHRAE.
So let’s get it out there on the web, let’s make it free.
Didier: Pretty soon, we need to start working on a new work statement.
[bookmark: _GoBack]Chip: So let’s keep it a continuous process by keeping it in everyone’s memory.
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