4.0 
ENERGY MODELLING (by Brian Fountain)

4.1
Mechanical/Electrical Description of Current Buildings on Project Site

Phoenix Place is an 11-storey building built in 1976.  The ground floor houses the Parkdale United Church which constructed the facility to provide affordable housing in the Parkdale community.  The upper 10 floors are comprised of bachelor apartments.  Typically there are 14 units per floor – 7 on the east and 7 on the west face of the building.  There is a laundry on the 11th floor with 4 fron- loading washers and 4 electric dryers.  The apartments are relatively small at approximately 230 square feet each.  The apartments are electrically heated, each with a 1500W baseboard heater.  A 4800 cfm gas-fired make-up air unit delivers air to the central corridor.  While the windows are operable, there is no cooling in the upper floors of the building and there is a significant overheating problem – especially in the west-facing units.  Approximately twenty tenants have packaged room air conditioning units.  There is a small annual fee charged for running the units.  A packaged gas-fired DX unit serves the church and offices on the ground floor.  A second packaged gas-fired DX unit serves the lounge and storage areas of the lower floor.  Total floor area of Phoenix Place is approximately 52,000 sq-ft.

The original electric DHW heaters have been replaced with 6 x 100 gallon tanks and 4 Hydrotherm MultiPulse 75,000 BTU/hr boilers.

Shalom House is the second building on the project site.  The house was acquired by the church in the 1970’s and now provides space for community organizations, including a food bank.  It is a 3-storey brick structure with an addition on the rear of the building built in 1988.  Shalom House totals almost 4,300 square feet.  It is heated by hot water heaters served by a single 225,000 BTU/hr Lochinvaar atmospheric boiler with an indoor/outdoor controller (20ºF loop – leaving at 170ºF, returning at 150ºF at time of walkthrough ~ 25ºF outside).

4.2
New Building Preliminary Description

A preliminary plan of the new housing units was developed with a view to secure funding.  Steve Hilditch of Hilditch Architect prepared the design. Preliminary constraints concerning setback, parking and garbage area access lead to a grade related, 2-storey design located at the south side of 1355 King St., suspended over the existing parking lot.  This design would add almost 7,000 square feet to the facility with seven units on each floor of the new construction.  

The preliminary plan also envisioned restoring and converting 1339 King St. into seven 1 and 2 bedroom apartments.

4.3
Existing Energy Use and Simulation 

Utility (gas, electricity and water) data was provided for 1355 King St. for the period of January 2001 to October 2004.  The building is using approximately $130,000 in utilities at present.  No utility data was available for 1339 King St.  

A building energy simulation model of the existing buildings was developed in order to evaluate the current energy utilization and to quantify the energy savings of the potential energy retrofits.

The eQUEST software was used to develop the energy model.  eQUEST is an hourly building energy simulation tool.  It uses the DOE-2.2 calculation engine.  DOE-2 is a widely used and accepted building energy analysis program that can predict the energy use and cost for all types of buildings. DOE-2 uses a description of the building layout, construction, usage, conditioning systems (lighting, HVAC, etc.) and utility rates, along with hourly weather data, to perform an hourly energy simulation of the building and to estimate utility bills.  DOE-2 was developed in a collaborative effort between Lawrence Berkeley National Laboratory (LBNL) and James J. Hirsch & Associates, with major support from the U.S. Department of Energy and the Electric Power Research Institute (EPRI).  Further details on the eQuest software are available at www.doe2.com.
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A three-dimensional model of the building is generated, comprised of all exterior surfaces and internal energy loads.  For each space in the building, the simulation calculates hourly internal heat gains, solar loads and building envelope loads.  It then calculates the energy required to condition the building to the required setpoints and to provide required ventilation.  The hourly values are totalled to give monthly and annual utility use projections.

The weather used for the simulation is the Canadian Weather for Energy Calculations (CWEC) for Toronto, Ontario.  This is a compiled hourly weather set from Environment Canada which uses the most typical values for a number of weather parameters including temperature, humidity, solar radiation and wind speed and direction, based upon a thirty year sample set.  This provides the “most average” weather patterns upon which to predict energy savings.

The following shows the summarized output of the energy model of the existing buildings.  Space heating is making up the largest portion of the electrical load at 41%.  Domestic hot water heating is dominating the gas use for the building.


[image: image1]
In order to examine the validity of the model, the energy use for July 2003 to June 2004 was superimposed over the model energy use.  The following graphs show this comparison.  The lines are the actual use while the bar graphs are the model’s predicted energy utilization.
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(Therm = 100,000 BTU/hr)

4.4
New Building Energy Use

An EE4 building energy model was developed for the new building construction.  

Standard engineering design was found to be 93.7% of MNECB.


[image: image5.wmf] 


Reference building energy use was forecast as follows:

ENERGY TYPE:   



  ELECTRICITY       NATURAL-GAS                                                

                        UNITS: MBTU                                                 
                            

                    CATEGORY OF USE                                                                            

                    ---------------                                                                            

                        AREA LIGHTS          
 40.8         
     0.0                                                     

                       MISC EQUIPMT          
 42.5        
     0.0                                                

                         SPACE HEAT           
  0.0         
   278.3                                                

                         SPACE COOL          
  0.0         
     0.0                                                

                          VENT FANS         

 19.6        
     0.0                                                

                       DOMHOT WATER          
  0.0      
   188.7                                                

                                       
   ----------   
----------                                              

                              TOTAL       

103.0      
   467.0                                                

        TOTAL SITE ENERGY       570.00 MBTU     81.4 KBTU/SQFT-YR GROSS-AREA

4.5
Existing Building Retrofits

A simulation investigating the impact of the slab edges of the existing building penetrating the building envelope and being exposed to ambient conditions found that the energy savings due to insulating these edges would be $3000/year.

Adding 2” rigid insulation to the existing Phoenix Place walls would reduce the electricity used for space heating by 25% from 400,000 to 300,000 kWh/yr.

Adding shading elements to the West face of the building reduced the extreme overheating hours by 800-1000 hours per year.

4.6
New Building Energy Modeling

Some modeling of the three proposed designs was undertaken.  

Yellow Team key energy efficiency measures:

· The Yellow Team proposed to renovate the Shalom House into 8 housing units, and to construct an addition up to 4 storeys across the north face of the Phoenix Place building.

· Ground source heat pump would provide hot water heating and it would be delivered using in-slab heating.

· Solar thermal hot water collectors on the south wall of the existing building would provide partial heating to the hot water loop.

· Solar wall air heating on upper portion of south wall for corridor ventilation air preheating.

Yellow Team Projected Energy Performance:

· It is estimated that this design would use between 60 & 65% of the National Energy Code reference building design and achieve 5 LEED points for energy performance.  

· It could meet the mandatory LEED requirements.

Blue Team key energy efficiency measures:

· The Blue Team proposed to construct a 4-storey addition to the south side of the Phoenix Place, and to retrofit the Shalom House.  A 1-storey in-fill would span the space between Shalom House and Phoenix Place with laundry and other community spaces.

· Ground source heat pump in conjunction with hybrid solar water heating on south face of existing building.

Blue Team Projected Energy Performance:

· It is estimated that this design would use between 60-65% of the National Energy Code reference building and achieve 4-5 LEED points.

· It could meet the mandatory LEED requirements.

Red Team key energy efficiency measures:

· The Red Team proposed a 10 storey (plus 1 below grade) addition up the south face of the building and a four storey addition to the east of the Phoenix Place building replacing the existing Shalom House.

· High performance building envelope for new buildings (R-30 walls & roof)

· High performance windows (heat mirror) for new addition.

· Ground source heat pump system providing hydronic heating to existing building and new additions.

· Solar hot water heating collectors up south face of building for domestic hot water heating and supplement heating for hydronic heating.

· Solar canopy over new proposed parking area would provide photovoltaic power.

· Shading elements on south and west facing windows.

Red Team design energy performance:

· This design is projected to use between 55-60% of the energy of the reference building for the Model National Energy Code for Buildings.

· The design could meet the mandatory requirements of LEED-Canada and would likely achieve 6 LEED EA-1 credits for energy performance.

Specific Energy Modeling notes:

· Solar DHW heating:  peak DHW load: 400,000 BTU/hr; total load 1,360MBTU/yr.  Using 120 sq-m of collector would provide 27% of the total domestic hot water heating load.

5.0
EVALUATIONS

Charrette participants were asked to fill out a simple evaluation form, asking three questions:

· What did you particularly like about the charrette?

· What did you think didn’t work so well?

· What suggestions would you make for improving the event in future?

Unfortunately, the charrette coordinator forgot to remind participants to hand in their evaluations at the end of the charrette, and so we received evaluations from a little more than a quarter of participants.  Overall the evaluations were very positive.  More detail is provided below.

5.1
What did you particularly like about the charrette?


The people!  Fantastic cross-section of expertise and easy-going personalities.


It was very well organized too.

The people/participants were knowledgeable, interesting, enthusiastic, and fun to work with. Well organized. Well supplied.

I found the diversity and extensive knowledge of most participants impressive. This was also my first charrette and I found the process fascinating in drawing everyone toward creative ideas. I appreciated that the designs that had been submitted for grant funding were not released to the majority of participants as this would have limited creativity.

The skills. The quality of participants.

The final product was very impressive.

The food really was the highlight.  The diversity of professionals and their respective expertise was great.  It is always nice to come away from the charrette gaining as much knowledge, if not more than we were able to offer.  It was particularly useful to have so many representatives of Government agencies and many experts from highly specialized fields.

The charrette was very well organized and stuck to its timetable.  

The wide range of people and the expertise they bring to the whole group. The food. The positive, upbeat atmosphere.

The energy and interest of all participants was terrific. The Integrated Design Process worked extremely well in our group. We we were able to brainstorm together on many issues and also break into sub-groups to develop systems, then come back to the group and review the highlights.

Also, the food was healthy and delicious-good “brain food”!!

I thought it worked quite well.  As charrettes go, this was very good.

I was very impressed with the whole event. I was astonished that it took the Red Team only about 20 minutes to conclude that the original Parkdale plan was not good enough. I liked the way that they were able to see the big picture and plan for the community and not just the people who live in our building. I was also very impressed with the way that they strove to make the existing accommodation as comfortable and human a space as possible. The green elements in the building will go a long way to ensuring that we can sustain affordability, which has always been one of my big personal concerns.

I wanted to congratulate you on a great job.  I was impressed with your attention to detail and care. 

Overall a great success and very useful for the future of our housing ministry. Now we know what we didn’t know and that is important. Well done. 
The event organization and attention to detail.  Detailed background material provided in advance including floor plans and energy data.  Building tour.         Chance to meet the residents. The Minister’s Opening Remarks 

Variety of expertise with whom to discuss concepts in depth.

There was a real hum of thought by the end of Friday.

Congratulations – of the Charrettes I have been involved in, that was without a doubt the best!  Best in terms of outcomes … all three groups prepared well thought out concepts after excellent discussions.  Best in terms of impact on the project – by having the city planners in the room the design team learned of proposed planning changes and city objectives that make a better design more feasible than was perhaps originally believed.
 

What made this one work so well?
 

· Having an aware, engaged and interested owner/client – their enthusiasm was infectious and their commitment obvious (e.g. video recording proceedings).
· Timing – having the Charrette at the earliest stage of the project with “no” preconceived notions on what to deliver, but with clear goals and objectives.
· Having the massing plans architect present and eager to work with the process. (Massing plans were never revealed in order not to limit ideas.)
· Having the Charrette at the site – was useful to visual the building and the surrounding community.
· Having the “right” people in the room – and the right numbers – all of the groups worked very well together and had very good discussions.
· Finally, the duration was right on.  Thursday night introduced the project and constraints, then Friday and Saturday were working groups – it all came together quite well.
 
I really believe that this building will be much better for having participated in the Charrette process.  
This was the best charrette I've ever been in.  Having 2 1/2 days really made a difference.
 

The charrette really helped me understand the green options for this project and made me much more enthusiastic about it.
Your volunteers and camera people were outstanding. You might want to use them again.

5.2 
What did you think didn’t work so well?

In the end, the desires of the prime owner – the Church – were not adequately stated to the participants.  On hearing (at the end of the charrette) that the Minister wanted the Church re-oriented, I felt that we missed a HUGE opportunity to get it right.  Absolutely deflating!

Needed an extra day to resolve solutions and give more organised answers

People coming and going from groups was hard and meant we didn’t always have the comments/skills when needed

I found that certain people seemed to dominate based on their previous involvement with this project or other charrettes. These opinions may have deterred others in feeling that they had much to offer to the process. Since I had not attended Saturday, I cannot critique the event as any other concerns I may have had relating to progress may have been accomplished on the final day. 

Costing costing costing! I think we got at the green part and the community part. But were weak on the affordable part in terms of ensuring we were inserting the notion into the process. I think that it would have been good to do some costing analysis a bit better. Having a costing person in each group who could do approximations would have been great.


I think some of the parameters that were put forth as restrictions became restrictions on the creative process.  Although our group smashed through those parameters, particularly the $2.4 million budget, it was not without reservation and considerable trepidation.  The point of a charrette is to be without restrictions in order to reveal the inherent truths and realities of the project.  Budgets and planning parameters are for the real world, the charrette is the dream world.  Take the best of the dream and then make it fit reality, or better yet change reality to build the dream. 

The parking (for participants)

Since I missed the first part of Thursday this may have been covered but I would have appreciated a bit of insight into what took place at other charrettes. (e.g. number of participants, what was accomplished each day and samples of designs that came out of a 2 ½ day Charrette)

I felt the number of participants to be too large but this may actually have provided more creative ideas. 

The tenants probably could have been given more notice of the parking problems the participants created and a structural engineer would have been a welcome addition to our team. Other than that, congratulations on a job well done.
It was unfortunate that the client’s priority or desire to give the Church more visible presence in the revitalized facility was not mentioned until 

the end of the exercise, but this is still early days in the entire process.

The presentation was chaotic, but it was also kind of funny and informal and it worked in a kooky kind of way. A presentation of the material to the congregation and the presbytery would go a long way towards ensuring a smooth ride for the project through the church. More participation from building residents would have been helpful.

Complex problems to resolve in so little time. Harder to focus on “a” solution when planning/zoning/funding approvals are not certain.

A structural/civil engineer’s input would have been helpful. Also costing for a reality check, also a city planner throughout.

5.3 
What suggestions would you make for improving the event in future?

Can’t think of anything I’d do differently.  I know you were under pressure to extend the charrette, but I think that another day would have been too exhausting.  

3 day charrette
Can’t suggest too much to improve. Perhaps having unique contributors circulate more regularly through the groups? Perhaps having the presentations earlier on the last day to have more time to tidy up loose ends – such as: hard looks at reality, rough costing, regulatory hurtles, prioritization, etc.

It would have been good for each of the three groups to have similar exposure to the “energy/green experts”.

Perhaps a short ½ hr seminar by the experts to all three groups would have been helpful and would have made better use to everyone, describing the best applications of their products/area of expertise with respect to this project: ie: green roofs, geothermal, solar, glazing, etc.

It would have been good to have a structural engineer available

I thought it was excellent – it just needs to have follow-through – what can work, what can be trimmed to fit.

 

.
 

 

6.0
 AFTERWORD
A few days after the charrette, the Let’s Build office at the City of Toronto asked the Green Phoenix proponents if the charrette had made any difference in the design which had been previously submitted in support of a request for approximately $2.4 million in funding from the Supporting Communities Partnership Initiative.  When we replied that the charrette had caused us to completely rethink our design, Let’s Build asked us for new drawings to be submitted as soon as possible!

Our architect, Steve Hilditch, prepared new drawings based on the Yellow Team design.  These were submitted less than two weeks after the charrette.  On the basis of these drawings, we were recommended for funding.  On April 15, the City of Toronto Council gave final approval for an award of $2 million on our project.  

We have hired several engineering and other consultants (several of whom participated in the charrette) and have had two more integrated design meetings.  Three more are planned.  Although we are drawing largely from the architectural designs of the Yellow Team, we are utilizing many of the insights and suggestions of the other teams in development of the final design.

We wish to give our heartfelt thanks to all the participants in this event for helping us create a project that will achieve all of our goals.  We hope that you will all return for the opening of Green Phoenix in 2006!

7.0
LIST OF PARTICIPANTS

Greg Allen, Sustainable Edge, gallen@s-edge.com
Marlene Amonsen, Parkdale United Church Minister, minister@phoenixplace.com
Alan Black, Top of the World Films, topoftheworldfilms@hotmail.com
Sarah Brierly, Evergreen Foundation, 

Thea Browne, Larkin Architect, thea@larkinarchitect.com
Allan Busch, Parkdale United Church Foundation, allan.busch@osc.on.ca 

Kathy Campbell, CMHC, kcampbel@cmhc.schl.gc.ca
Shawn Conway, St. Christopher House, shawnco@stchrishouse.org 

Adam Czerechowicz, Phoenix Place, adam@phoenixplace.com
David Elliott, Parkdale United Church Foundation, dave11@rogers.com
Brian Fountain, Green Sim, bfountain@greensim.com
Diana Hamilton, G & G Partnership Architects, d.Hamilton@ggarch.com 

Steve Hilditch, Hilditch Architect, steve@hilditch-architect.com
Michael Holm, Solarco Manufacturing Ltd., info@solarcosystems.com
Heather Inglis-Baron, City of Toronto Planning Department, hinglis@toronto.ca 

Rod Layman, PLEDC, rlayman@idirect.com
Jian Lei, City of Toronto Water, jlei@toronto.ca
Paul Leitch, Solarco Manufacturing, Ltd., info@solarcosystems.com
Ed Lowans, Keen Engineering, ed.lowans@keeneng.com 

Sandra Marshall, CMHC, smarshal@cmhc.ca
Trevor McIvor, Altius Design Studio, trevor@altius.net
Derral Orr, Lessaway Moir Partners, derralo@lmp.ca
Kaaren Pearce, Elevated Landscape Technologies, kaarenontheroof@rogers.com
Jennifer Penney, PLEDC, jpenney@rogers.com
Brad Peterson, Environmental Management and Landscape Architecture, edc@sentex.net 

Terry Petkau, Habitat for Humanity, tpetkau@habitat.ca 

Doug Pollard, CMHC, dpollard@cmhc.ca
Tom Ponessa, Sustainable Buildings Canada, ponessa@sympatico.ca
Mark Salerno, CMHC, msalerno@cmhc.ca
Bob Sawatsky, Renova Consultants, bsawat@rogers.com
Allan Shifman, Top of the World Films, topoftheworldfilms@hotmail.com
Ian Sinclair, Keen Engineering, ian.Sinclair@keen.ca
Jamie Smith, MCW Consultants, jsmith@mcw-ers.com
Graham Smith, Altius Design Studio, graham@altius.net
Catherine Soroczan, CMHC, csorocza@cmhc.ca 

Neil Speigel, Atlas Incorporated, neil@atlasinc.on.ca
David Stonehouse, Evergreen Foundation, dstonehouse@evergreen.ca 

Bruce Strathearn, Natural Resources Canada, bstrathe@nrcan.gc.ca 

Nestor Uhera, City of Toronto Energy Efficiency Office, nuhera@toronto.ca 

Deborah Wadsworth, Larkin Architect, Deborah@larkinarchitect.com 

Robb Watson, Sunlite Glass, robb@sumlite.ig.com 

Jane Welsh, City of Toronto Planning Department, jwelsh@toronto.ca 

Victor Willis, Parkdale Activity and Recreation Centre, vwillis@parc.on.ca 
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