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Snow Melting Systems
Richard E. White, P.E.

This article is the concluding segment in a series dealing with
the theory and practice of snow melting utilizing hydronic heat
transfer. As always, we invite your comments.

General Comments on Coil Sizing

Much can be written about calculating the heat load of a snow-
melting system, but two facts usually take precedence over
everything else. The first is that if coil spacing is greater than
12", there will probably be strips of unmelted snow on the
paved surface through most or all of the "melting" on-time.
Therefore, approximately 12" maximum spacing for the heat-
source-to-the-pavement is a necessary concept for most
systems.

The second fact is that the thermal mass of the system will
present a load of significantly more than 100 BTU/sq ft/hr on
the heating source, at least during the warm-up period.
Therefore, there is little point in selecting components or
arrangements that will produce less than 100

BTU/sq ft/hr or heat to the pavement on a steady-state basis.

Details of Show-Melting Coils — Hydraulic
Systems

After the entire snow melt area and heat rate are determined,
several choices must be made by the designer before the
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sizing of the snow-melting coils can be completed. Typical applications requirements.
considerations are discussed below:

For further information contact the

1. Type of coil to be used. Two general types are serpentine Radiant Panel Association, (800) 660-
and grid. The type selected is based to some extent on the 7187

designer's experience and preference, but mostly on the

geometry of the pavement area.

A serpentine coil is formed by connecting together adjacent
segments with 180 bends at alternate ends to form a series
circuit of whatever length is desired. The advantage of this
type is that the length of the coil can be selected to suit the
available pressure pattern and thus assure design flow
performance. Figure 1 shows a typical serpentine coil.
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Typical Serpentine Coil

A grid coil consists of straight segments only that are connected to a supply header on
one side and a return header on the other side. This coil type is more difficult to
design because all details must be carefully selected if satisfactory performance is to
be achieved. Figure 2 shows a typical grid coil.

Serpentine coils usually have moderate pressure drop over the length of the coil, and
grid systems have low pressure drop over the elements in the grid.

2. Variations in Serpentine coils. Serpentine coils are most often installed with a
common supply header buried in the pavement, and the individual coil returns
brought to a convenient place and connected to a return header that is outside the
pavement. Figure 3 shows an example. Each coil end is valved, so the flow through



degradation each coil can be adjusted by partially closing these valves. Note, however, that

process in low because all coils are common via their connections to the supply header, it is

concentration impossible to isolate ( or even identify ) a leaking coil should a failure occurs. A

glycol solutions. popular variation is to use a supply header and a return header that is accessible, and
with valves that permit isolation of each coil. Figure 4 shows an example of this
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3. Tubing (or pipe) size to be used in the coil. For any "Feeling Radiant," by Joanna R.



tubing or pipe size, there is a fluid flow rate that is a
practical upper limit on what can be passed through the
tubing. This limit is set by pressure drop performance, total
heat to be delivered per coil, available pump pressure,
and/ or ability (or lack of ability) of the tubing material to
tolerate high flow rates. Thus, with smaller tubing sizes,
less paving material is needed to cover the tubing, but the
practical total length of an individual coil is limited.

The most important reason for desiring to use smaller
tubing in a serpentine coil is that minimum bending radius
is a function of tubing material and tubing diameter. Thus,
if close spacing is required to deliver the necessary heat
flux, small diameter tubing or pipe may be the only option
available.

4. Number of coils required. The tentative choice made for
tubing size in Item 3 above must be examined to be sure
that a workable design will be achieved. For a given paved
area to be provided with snow melting and a maximum
heat output per coil ( determined by allowable flow rate),
the necessary number of coils for the total area is
determined by simple division.

5. The tubing or piping material. Until recent years, Type L
copper tubing was used for small systems and 1/2" or 3/4"
Sch 40 steel pipe was used for larger systems. For very
large systems 1" Sch 40 steel pipe was used in grid
arrangements.

Polybutylene plastic tubing then displaced the metal piping
for reasons of material cost, installation advantages, and
inherent corrosion resistance. Since polybutylene, known
by the acronym "PEX". PEX is available form several
suppliers and is generally available in North

American and Europe.

6. Typical values of pipe sizes and available heat. Table 1
shows maximum recommended flow and coil length for
several pipe sizes through 3/4". Also shown is the
maximum recommended flow through 1" pipe, but 1" pipe
is best used in special situations in grid configuration.

Pl([)IiCSH)ze Flow (GPM) Coil Length Hes;rocu(;c:?ut
3/8 OD 0.5 50' 5,000
1/2 OD 0.7 75! 7,500

1/2 1.5 150 15,000
3/4 3.5 300 35,000

Table 1. Typical Coil Values
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(Continued From page 4)
Details of Snow-Melting Coils -

Electrical systems

The designer can select complete coil assemblies
that are custom made for the shape and area to
be served, or select form stock coils to serve the
area. The alternate to these choices is to design
the layout using heating cable of a given wattage
per foot. In this case, the decisions are similar to
those in the hydraulic design i.e., spacing in the
pavement and routing of the heating cable to the
source of supply.
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Figure 5. Heat Exchanger Details
Heat Source Hydraulic Systems

Figure 5 shows a typical arrangement of steam-
or water-to-water heat exchanger and necessary
pumping and piping details. Note that a
compression tank is required, along with air
scavenging fittings and air vents. The system can
be filled through the valve on the side of the
pump suction. Note that this connection shall not
be permanently connected to the potable water
system.

Watt is a Btuh?

One British thermal unit (Btu) is that quantity of
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