RADIANT COOLING APPLICATIONS IN NORTH AMERICA
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There have been an increasing number of radiant cooling applications in North America.  Mainly based on panelized products (Airtex, Frenger).  Radiant cooling, when properly applied has proven to be comfortable, cost effective and easy to maintain.

A partial list of projects:

Green on the Grand:  Kitchener, Ontario, built 1996.  23,000 sq.ft. wood frame office building with approximately 6,000 sq.ft. of radiant heating and cooling panels.  Annual energy costs are 28% lower than a model ASHRAE 90.1 building of the same size and use.  Website:   www.enermodal.com/greenongrand.html
Centre High:  Edmonton, Alberta, built March, 1997.  Renovations to 3,100 sq.ft. of heritage brick and timber warehouse using radiant heating and cooling panels.  Contact Twa Panels: Mark Linde   e-mail:  Mark@twapanels.ca, Phone:  1-780-955-8757)

Suncor Accommodation Complex:  Fort McMurray, Alberta, built 1999.  1500 room dormitory covering approximately 120,000 sq.ft. using radiant heating and cooling panels in each room.  Electrical and capital costs savings generated.  Contact Bill Bartels @Stantec Edmonton – 1-780-917-7000

Wellesley Hospital:  Windsor, Ontario, built 1992-94.  Valence cooling panels in each room.  No contact available at this time.

Fox Pavilion Building:  built late ‘60’s, Jenkinstown, just outside Philadelphia, Pa.  A 9 storey office building using radiant cooling panels integrated with the lights (Lithonia Lighting).  Saved floor to floor height to allow an economically viable building to be developed.  Contact:  Walter Speigel (retired consultant) 1-215-887-8514  “A few other radiant cooling buildings done using Lithonia light fixtures with integrated cooling passages.”

Manulife Building:  Toronto, Ontario.  Used radiant panels with chilled water for supplemental space cooling- no other information available. 

Imperial Oil Building:  Toronto, Ontario.  Built in mid-1960’s and used copper pipe coils imbedded in plaster walls and ceilings.  Poor water treatment led to leaks and degradation of the copper piping and it was partially retro-fitted about 6 years ago with applied radiant panels (Twa/Frenger).  Worked successfully in terms of temperature control and comfort.  The only real problem was the copper piping going “bad”, and even then that took 30-35 years.  (Source:  Twa Panels – Mark Linde   e-mail:  Mark@twapanels.ca, Phone:  1-780-955-8757)

High Rise Office Building, Oakland, California.  Built mid-60’s, with a large scale hydronic radiant cooling system based on the Burgess-Manning system of steel pipes with aluminum panels clamped to them.  Approx. 60,000 sq.m. of panels used, integrated into the ceilings.  Ran into problems over the last 15 years due to increased cooling loads in the building.  Used the supply air system to pick up the additional cooling load, and some building areas were retro-fitted with newer radiant cooling panels with higher output at same operating temperatures and are now working OK.  See website at www.tga-feustel.de/ies/kaiser.html 

United States Veterans Administration Hospitals:  for over 40 years radiant cooling has been used in patient rooms and other areas in the VA Hospitals, all over the US.  Hundreds of thousands of sq.ft. of buildings are currently serviced with radiant cooling panels.  Contact:  Airtite Contractors – Paul Nider @ 1-440-356-0040.

Pier One in San Francisco :  see link at :

http://www.pmengineer.com/CDA/ArticleInformation/features/BNP__Features__Item/0,2732,67399,00.html
Simon Fraser University MBA program Segal Hall, Vancouver, BC:  a 52,000SF renovation and rebuild of a 1915 Heritage building.  Uses suspended radiant heating/cooling panels for perimeter temperature control and dedicated outdoor air ventilation via displacement ventilation in all spaces.  Heat recovery ventilators for 100% outdoor air supply tempered with chilled water and heating water coils.  Heating source is district heating (steam) to hot water converter, with small air cooled chiller on roof.

Currently under construction.  Paul Merrick Architects, Earth Tech Mechanical Consultants (Geoff McDonell P.Eng.)

Radiant Slab Cooling Systems in Canada:

ICT Building at the University of Calgary:  150,000SF radiant slab in an 8 storey building, interior zone air system is dedicated ventilation air system while perimeter offices are VAV Reheat due to conventional glazing used.  Building was built in 2000 and has been occupied and operating since spring, 2001.  Weblink:

http://www.canadianconsultingengineer.com/issues/ISarticle.asp?id=45420&story_id=CCE65884&issue=03012001&SearchFor=&SearchType=all&RType=&PC=

Gleneagles Community Centre, West Vancouver, BC:  26,000 SF Community Centre with radiant concrete slab tilt up wall panels and suspended slabs with 100% outdoor air displacement ventilation system serving all spaces.  Heat recovery ventilators for the DOAS DV system, geothermal heat pumps for radiant slab systems heating and cooling.  “Batiso” (constant temperature building concept) system.  See weblink for Consultants- Vladimir Mikler P.Eng. at Earth Tech was mechanical project designer.  Weblink:

http://www.westvancouver.net/upload/documents/Gleneaglesenergy2.pdf
Kortwright Conservation Centre (Earth Rangers):  See this weblink:

www.cement.ca/english/files/eccorichardlay.ppt
Radiant slab and displacement ventilation system designed by Enermodal Engineering- contacts Richard Lay and Steve Carpenter.  Used Transsolar from Stuttgart, Germany as low energy building systems consultant.

Simon Fraser University Residences:  three 8 storey cast in place concrete buildings with radiant heating slabs for all areas, with corridor ventilation provided by heat recovery units.  Roughed in for cooling in the future, currently heating only.  Approximately 750 Dormitory units served.  Two towers completed in 2004, one tower to be completed early 2005.  Heating source is SFU Campus hot water heating mains served from gas fired central boiler plant.  Earth Tech Mechanical (Geoff McDonell P.Eng.) and Earth Tech Electrical Consultants

MacLeod II ECE Building (Fred Kaiser Building) at the University of BC:  60,000 SF of radiant cooling and heating slab systems with induced natural ventilation controlled by “demand controlled ventilation controls”.  Connected to campus central steam system for heating and uses a fluid cooler which runs at night for slab cooling.  Omicron Consultants Architectural and Mechanical (Geoff McDonell P.Eng.). Completed mid-2004
CISCR Computer Sciences Building at the University of BC:  70,000 SF of radiant cooling/heating slab systems.  No other information- Keen Engineering mechanical consultants, Hotson Bakker Architects.  Completed late 2004
Bodwell College, North Vancouver, BC:  a 60,000 SF private school, 4 stories of steel frame construction with tilt-up wall panels.  Radiant FLOOR heating system, roughed in for future cooling.  Ventilation via heat recovery ventilation units supplying 100% outdoor air dedicated outdoor air via displacement ventilation.  Earth Tech was Mechanical Consultant (Geoff McDonell P.Eng.), Killick Metz Bowen Rose Architects.  Completed in 2003
Vancouver General Hospital Cancer Research Centre – 7 stories radiant ceiling slab cooling/heating.  Henriquez Architects with Keen Engineering.  Vancouver BC.  No other information.  Completed in 2005
Cobalt Engineering projects:  (Via Vladimir Mikler)
-44 & 50 Water Street (heritage renos, radiant heating/cooling, construction

phase)
-Electronic Arts Phase II expansion and Motion Capture Studio (radiant heating/cooling, construction phase) -Hamilton Firehall (radiant heating/cooling, completed early 2007)
-Nk'Mip Desert Interpretive Centre (radiant heating/cooling, completed in late 2006)
-Simon Fraser University Gymnasium expansion (radiant heating, completed 2006)
-Langara College Library (radiant heating/cooling, construction) -Hesquiaht School (radiant heating, under construction 2007) 
-Regent College Library (radiant heating/cooling, design complete, under construction 2007)
 -Kwantlen University College Building A & C expansions (radiant heating/cooling, under construction 2007) 
-Tachek School (radiant heating/cooling, design phase 2007) 
-Montenay Office Building (radiant heating/cooling, in construction, 2007) 
-Thomas Park Place (radiant heating/cooling, design phase, 2007)
-Vancouver Island Conference Centre (radiant heating/cooling, design phase, 2007) 
-UBC Okanagan (radiant slab heating/cooling, design phase, 2007)
European installations:  

Hundreds of thousands of sq.m of capillary tube in plaster and suspended metal panel style.  Extensive list from Nickel GMbH available.

These three links are to example buildings in Europe that use radiant slabs.  It is worth viewing the whole slide show as it outlines the whole premise of operation of radiant slabs and the comfort issues:

· http://www.ie.dtu.dk/inauguration/presentation.asp?Pres=Olesen&Number=23
· http://www.ie.dtu.dk/inauguration/presentation.asp?Pres=Olesen&Number=17
· http://www.ie.dtu.dk/inauguration/presentation.asp?Pres=Olesen&Number=31
Various examples of geothermal and radiant slab projects:

http://www.enercret.com/pages/english/referenzen.html
Dow Europe SA Main Office building in Horgen, Switzerland:  Year of construction – 1990-91;  radiant slab floor area=7,500 sq. meters;

List of radiant slab and radiant cooling system projects from Zent-Frenger in Europe:  (German text) at:  http://www.zent-frenger.de/frameset_projekte.htm
Example of a radiant ceiling project using chilled ceiling panels:

http://www.civil.uwaterloo.ca/beg/ArchTech/Helicon%20Case%20Study.pdf
The Norddeutsche Landesbank headquarters in Hanover, Germany was recently completed, and is almost completely served by a radiant heating/cooling slab system for interior climate control.  Architects were Behnische, Behnische & Partners with Transsolar Consultants (www.transsolar.com)  Link also found on the Enercret website listed above.

Commerzbank, Frankfurt, Germany.  High rise cast in place concrete radiant cooling/heating slab system with partial natural ventilation.

SarinaPort Office building, Friburg, Switzerland.  90,000SF five story cast in place concrete building, built to Batiso Building concept.  Constructed in 1989-90 and operating since 1991.  Fluid cooler for night cooling of slab, with condensing boiler heating source.  Operates as a “constant temperature building”.  Geilinger Engineering, Charly Cornu.

Office Building in Schaffhausen, Switzerland:  four stories cast in place concrete slab cooling/heating system with DOAS displacement ventilation system.  Constructed in 1990, operating since 1991.  Batiso building operation.

