Advanced Buildinas Technoloaies and Practices

Buildina Structure

Radiant Heatino & Cooling

Radiant Heating & Cooling

Radiant Heating & Cooling

Definition

A system to heat and cool buildings that
relies primarily on radiation heat transfer.
Typically, chilled water s

circulated though floor or ceiling panels to

heated or

condition the space.

Building Use Building Type
® highrise office *new
# residential » retrofit

* [owrise office
®* highrise apartment

Development Status

*lowrise apartment . technology
* retail

® institutional

Description

Conventional radiators have been used for
many years to heat buildings. The radiators
are located around the building perimeter.
Because of the small surface area of the
radiators, they must be operated at a high
temperature to deliver sufficient heat. Modern
systems are different in that they cover a
large area of floor or ceiling and operate at
temperatures much closer to room air
temperature, approximately 15°C in cooling
mode and 35 to 50°C in heating mode.
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The system cannot be operated at lower
temperatures in cooling mode without the
risk of condensation. The small temperature
difference means that about 30% to 50% of
the ceiling or almost the entire floor area
must be available as heat transfer surface.
Ventilation air is provided by a small
dedicated system and works
particularly well with displacement ventilation
concepts.

ductwork

Several companies have developed metal
radiant panels that can be ceiling mounted,
either attached directly to the ceiling or as
part of a T—bar suspended ceiling. For floor
systems, flexible plastic piping is embedded
in the concrete floor or in a gypsum topping
on a wooden sub-floor. Ceiling mounted
systems are usually best for combined
heating and cooling systems. Floor systems
are best for heating—only systems (provided
the floor isn't covered with heavy carpets).

The amount of heat transfer depends on the
direction of heat flow. Air in contact with a
cooled ceiling panel will naturally fall as it is
cooled increasing the movement of air over
the panel.

Conversely, air in contact with a warm
ceiling will stratify at the ceiling and have
low convective heat transfer. As a guide to
system sizing, the total heat transfer rate
(combined radiation and convection) is about
11 W/m?/°C  temperature
cooled ceilings and heated bare floors. This
value drops to 6 W/m?/°C for heated ceilings
and cooled floors. Floor coverings such as
carpeting reduce the output of heated floors.

difference  for

Radiant systems are more energy—efficient
than air—-based systems. They require less
parasitic energy (pump and fan energy) to
deliver heat. The low operating temperatures
mean that operate  more
efficiently. Finally, because the walls are

boilers  can
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radiantly heated, the air temperature can be
cooler to achieve the same level of comfort.
These lower air temperatures result in lower
heat losses to the outdoors.

Information Sources
Radiant Cooling
Lawrence Berkeley National Laboratory Green

Hydronic Heating and
on the Grand Final Monitoring Report, report
prepared by Engineering for
Natural Resources Canada, 1998

ASHRAE Symposium on Radiant Heating and
Cooling, ASHRAE Transactions DA-00-8-1 to
DA-00-8-4

Woodson, Dodge R., Radiant Heating
Systems: Retrofit & Installation. New Jersey:
Rigor Press, 1999

Enermodal

Benefits

= provides more uniform heating - more
uniform heating of room

®* avoids noise and drafts of air-based HVAC
systems

®|ower parasitic energy consumption (for
pumps and fans) lower water increases
thermal efficiency of heating plant

®|owers air temperature and thus reduces
heat loss

Limitations

#to prevent condensation on cooling panels,
an auxiliary air—conditioning system may
be needed to dry the air and meet latent
cooling load

= higher cost than air—based systems

®»requires large ceiling area or uncarpeted
floor area

®»requires airtight, energy efficient building
envelope

Contributing Expert
Richard Lay
Enermodal Enginering Limited
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Hydronic Radiant Heating and Cooling
Lawrence Berkeley National Laboratory Green
on the Grand Final Monitoring Report, report
prepared by Engineering for
Natural Resources Canada, 1998

ASHRAE Symposium on Radiant Heating and
Cooling, ASHRAE Transactions DA-00-8-1 to
DA-00-8-4

Woodson, Dodge R., Radiant Heating
Systems: Retrofit & Installation. New Jersey:
Rigor Press, 1999

Enermodal
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Enermodal Enginering Limited
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650 Riverbend Drive
Kitchener ON
Canada N2K 3S2
tel 1 519 743 8777
fax 1 519 743 8778
rlay@enermodal.com

Application

Radiant heating and cooling systems can be
used in most commercial buildings provided
there are not excessive internal heat gains.
Because of the limited cooling output of the
radiant panels, a radiant cooling system
would not be able to maintain comfort
conditions in buildings with high lighting
loads (jewelry stores) or process loads
(industrial facilities).

Conversely, radiant systems are the ideal
choice in buildings or rooms where air
quality is critical (hospitals and operating
rooms). With systems, only the
ventilation air has to be filtered instead of
the complete HVAC system as in air—based

radiant

systems.

[t is important to minimize internal and solar
gains to keep the size (and cost) of cooling
panels as small as possible. An interesting
exception is atria or other spaces where
most of the solar gains are incident on the
floor. A radiant cooled floor can remove this
heat gain before it gets into the building air.

Experience

Combined radiant heating and cooling have
been successfully used in European
countries for more than fifteen vyears.

Non—European examples include the Green
on the Grand C2000 office building in
Kitchener Ontario and the new Bangkok
airport. Green on the Grand uses ceiling
mounted panels to cool the entire building.
The Bangkok airport has a radiant cooled
floor to remove solar gains from the

overhead glazing.

650 Riverbend Drive
Kitchener ON
Canada N2K 3S2
tel 1 519 743 8777
fax 1 519 743 8778
rlay@enermodal.com
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The RCMP's  central headquarters  for
Northern Alberta uses radiant heating panels
to reduce the heat load around the perimeter
of its structure. The building's entrance has
two 3-story glass walls that must be kept
frost—free. Radiant panels mounted on the
ceiling are used in conjunction with a tube
radiation system in the floor to counter the

heat loss created by the windows.
Example Buildings
YMCA Environmental Learning Centre

Cost

Ceiling—mounted radiant panels cost about
C$100/m? of panel, installation extra. Radiant
floor systems cost about C$65/m? installed.
However, part of this cost is offset by
savings in ducting costs. At the Green on
the Grand project, the total cost for the
HVAC system including radiant panels was
C$210/m? of floor area or about 20% more
than a conventional air-based system.

Example Manufacturers
Radjant Ceilings-

TWA Panel Systems
10410-172nd Street
Edmonton AB

Canada T5S 1H1

tel 1 403 489 3338
www.twapanels.ca

Invensys Building Systems

15774 South LaGrange Rd. Suite 119
Orland Park IL

USA 60462

tel 1 708 349 6636

fax 1 708 349 6646
www.siebe—env—controls.com

Radliant Floors:
Stadler Corporation
3 Alfred Circle
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Radjant Ceilings-
TWA Panel Systems
10410-172nd Street
Edmonton AB
Canada T5S 1H1
tel 1 403 489 3338
www.twapanels.ca

Invensys Building Systems

15774 South LaGrange Rd. Suite 119
Orland Park IL

USA 60462

tel 1 708 349 6636

fax 1 708 349 6646
www.siebe—env—controls.com

Radliant Floors:
Stadler Corporation
3 Alfred Circle
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Bedford MA

USA 01730

tel 1 781 275 3122
fax 1 781 275 5398
www.stadlercorp.com
Wirsbo Canada Ltd.
655 Park Street
Regina SK

USA S4N 5N1

tel 1 888 994 7726

Bedford MA

USA 01730

tel 1 781 275 3122
fax 1 781 275 5398
www.stadlercorp.com
Wirsbo Canada Ltd.
655 Park Street
Regina SK

USA S4N 5N1

tel 1 888 994 7726
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