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1.1 Snow Melting 			 
Advantages:

	 •	 Safety (Insurance)

	 •	 Solves snow removal 	 	
	 	 problems in critical areas 	
	 	 (stairs, slopes, intersections, 
	 	 ramps, pavers)

	 •	 Reduced maintenance

	 •	 Prevents salt and other 		
	 	 chemicals from entering 
	 	 the building
	
	 •	 Extends slab life

	 •	 May utilize wasted energy

1.2 Application Benefits:

Residential:
Snow melting in residential 
applications has gained widespread 
acceptance. A snow melting system 
can alleviate shoveling, plowing, 
sanding and salting. Typical applica-
tion areas are driveways, walkways, 
patios and steps.

Commercial:
Snow melting in commercial 
applications reduces liability and 
improves accessibility. Clean 
sidewalks will attract customers 
and provide safety. Excellent choice 
under pavers (chemical melt aids, 
plowing, shoveling are difficult due to 
joints). Typical application areas are 
building entrances, parking ramps 
and lots.

Industrial:
Snow melting in industrial 
applications is used where safe, 
clean and easy access is critical. 
Typical application areas are hospital 
emergency entrances, helipads, 
loading docks, and building 
entrances.

SYSTEM ADVANTAGES/ BENEFITS - CHAPTER 1

Figure 1.1

Figure 1.2A

Figure 1.2B

Figure 1.2C
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1.3 Basic Snow Melt Control 
Benefits:

Features include:
	 •	 Automatic snow melt 	 	
	 	 activation
	 •	 Slab high limit
	 •	 Senses air temperature
	 •	 Senses falling snow
	 •	 Timer switch for manual 
	 	 override activation

Application:
The Basic Snow Melt Control is typi-
cally used in small to medium size 
residential areas, driveways, walk-
ways, patios, and steps.

SYSTEM ADVANTAGES/ BENEFITS - CHAPTER 1

1.4 Advanced Snow Melt 
Control Benefits:

Features include:
	 •	 Accurate and sensitive snow 
	 	 detection and system 	 	
	 	 activation
	 •	 Slab idling capability
	 •	 Adjustable post purge cycle
	 •	 Durable sensors
	 •	 Monitors slab moisture and 
	 	 temperature
	 •	 Microprocessor control
	 •	 User-friendly adjustments
	 •	 LCD readout of sensors

Application:
The Advanced Snow Melt Control 
is typically used in medium to large 
size residential, commercial and 
industrial areas, building entrances, 
parking ramps and lots, emergency 
entrances. Use this control when 
accurate ice and snow detection is 
required. Ensures energy savings of 
up to 80% compared to 
thermostatically controlled systems.

Note:
Snow sensor is located outside of 
slab in landscape area, on side of 
building or on roof.

Note:
Snow and ice sensors are located 
within the heated slab (refer to prod-
uct instructions supplied with the 
Advanced Snow Melt Control for 
detailed sensor installation).

Figure 1.3

Figure 1.4
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SYSTEM DESIGN - CHAPTER 2

2.1 Selecting Level for 
Design Criteria:

Define customer’s intention and 
expectation of the snow melting 
system to select the correct design 
criteria level.

Levels:
	 •	 Level 1	 Residential
	 •	 Level 2	 Residential/Commercial
	 •	 Level 3	 Industrial/Critical

Level 1
	 •	 Designed to keep the 
	 	 surface 	completely free of 
	 	 snow 95% of the time
	 •	 Occasional snow or ice 		
	 	 buildup may occur
	 •	 Typically 5/8” Pextron tubing 	
	 	 with 9” spacing (1/2” for 	
	 	 small areas)

Common applications:
	 •	 Residential applications
	 •	 Driveways
	 •	 Sidewalks
	 •	 Hot tub areas

Level 2
	 •	 Designed to keep the 
	 	 surface 	completely free of 
	 	 snow 98% of the time
	 •	 Typical level selection for 	
	 	 most cases
	 •	 Typically 5/8” Pextron tubing 	
	 	 with 6” or 9” spacing (3/4” 
	 	 for large areas)

Common applications:
	 •	 Commercial and light	 	
	 	 commercial applications
	 •	 Public access areas to 	 	
	 	 buildings
	 •	 Handicapped ramps
	 •	 Commercial stairways

Level 3
	 •	 Designed to keep the 
	 	 surface 	completely free of 
	 	 snow 99% of the time
	 •	 Advanced Snow Melt 
	 	 Control for sensitivity
	 •	 System must melt snow with 	
	 	 no accumulation
	 •	 Typically 5/8” Pextron tubing 	
	 	 with 6” spacing (3/4” for 
	 	 large areas)
	 •	 System idling often needed 	
	 	 for quick response

Common applications:
	 •	 Critical applications
	 •	 Hospital emergency ramps
	 •	 Helipads
	 •	 Access areas for emergency 	
	 	 vehicles (fire stations, etc.)
	 •	 Areas deemed critical for 	
	 	 public safety

Figure 2.1A
Residential driveway

Figure 2.1B
Office building 
(Digital)

Figure 2.1C
Hospital Helipad
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2.2 Calculating the Snow 
Melting Load:

SYSTEM DESIGN - CHAPTER 2

Use the table at the right to find 
the heat output requirement. These 
values do not include back and edge 
heat losses; they must be added 
to get final heat output requirement 
(refer to back loss table 2.2B on 
page 15).

Procedure:
1.	 Find the location of the snow 	
	 melting system in the first 	 	
	 column.

2.	 Follow to the right and read the 	
	 snow melting load under the 	
	 column representing the 
	 appropriate level (refer to 3.1 for 	
	 level selection).

Example:
City: Boston, MA
Level: 2
Snow melting load: 202 Btu/ h*ftІ
Note:
See table 3.3B to calculate back and 
edge heat loss.

Copyright 2003, American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, Inc. www.ashrae.org. 

Reprinted by permission from ASHRAE 2003 Handbook-HVAC Applications.

Table 2.2A
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Back and Edge Heat Loss
Back and edge heat loss is the 
percentage of heat lost through the 
back and edge of the snow melt 
area. Back and edge heat losses 
may add up to 40% to the snow 
melting load, depending on:
	 •	 Construction
	 •	 Insulation
	 •	 Exposure
	 •	 Operating temperature
	 •	 Ground temperature

Use this table to calculate the back 
and edge heat loss.

Procedure:
1.	 Use back and edge heat loss 
table to find the multiplier (based on 
the application).

2.	 Multiply the snow melting load 
(from table 3.2A) by the multiplier to 
calculate the actual snow melting 
load.

Example:
Application: 
Full below but no edge insulation
% Increase multiplier: 4%(1.04)
Actual snow melting load:
202 Btu/ h*ftІ x 1.04 = ~210 Btu/ h*ftІ

* Tubing 2” below surface

SYSTEM DESIGN - CHAPTER 2

Table 2.2B
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SYSTEM DESIGN - CHAPTER 2

2.3 Calculating the Tube 
Spacing:

2.4 Calculating the Fluid 
Supply Temperature:

Decreasing the tube spacing will 
allow the snow melting system to 
operate at lower fluid temperatures 
while meeting the heat output 
requirements. Use table 2.3 to the 
right to calculate the proper tube 
spacing.

Procedure:
1.	 Find the tube size in the first 	
	 column.

2.	 Follow to the right and read the 	
	 recommended tube spacing 
	 under the column representing 
	 the heat load.

Example:
Tube size: 5/8”
Snow melting load: 200 Btu/h*ftІ
Recommended tube spacing: 9”

Table 2.3
Notes:
•	 Space tubing 1 inch closer for 	 	 	
	 each inch of concrete cover over 2 inches.
•	 Space tubing 2 inches closer for each 	 	
	 additional inch of pavers > 2-3/8” pavers.
•	 Space tubing 1 inch closer for asphalt applications.

Use table 2.4 to calculate the fluid 
(antifreeze solution) supply 
temperature.

Procedure:
1.	 Find the snow melting load in the 	
	 first column.

2.	 Follow to the right and read the 	
	 recommended fluid supply 
	 temperature under the column 	
	 representing the selected tube 	
	 spacing.

Example:
Snow melting load: 200 Btu/h*ftІ
Tube spacing: 9 inches
Fluid supply temperature: 131°F

Note:
Fluid supply temperature of 130°F is 
typical for snow melting applications.

Table 2.4
* Based on a 30 F° temperature drop



	 IM-SNO-01/0510                                                                                

Solutions:

SYSTEM DESIGN - CHAPTER 2

•	 Calculate the snow melt area. 
•	 Use this chart to make an initial 	
	 material list for the amount of 	
	 tubing and fasteners needed.

Note: This estimation does not 
include controls. For complete 
worksheet see Appendix H.

Equation:
Snow Melt Area x Multiplier = 	 	
Estimated amount

2.5 Calculating the Amount 
of Tubing and Fasteners:

	 Snow Melt Area = 500 ftІ

Table 2.5A

- Use this snow melt area ac-
companied with the chart to 
practice estimating -

Remember this table is only for 
estimating. The number of circuits in 
the area will be covered in section 
3.1 Layout Planning. Installer’s 
preference determines choice of 
fasteners (use plastic zip ties for 3/4” 
tubing).

Note:
Changing tubing sizes does not 
necessarily give you a higher heat 
output. The larger tubing allows for 
longer circuit lengths (refer to section 
3.1 for maximum circuit lengths). Table 2.5B

* 	Tubing is sold in coils and fasteners in packages.

Table 2E

Figure 2.5
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SYSTEM DESIGN - CHAPTER 2

2.6 Water/ Glycol Mixture:

Selecting the percentage of Glycol 
Mixture:
Freeze protection is essential to the 
snow melting system. For typical 
applications, Viega recommends 
using 40% Propylene Glycol. 
Ethylene Glycol is accepted. Use the 
table to determine the freezing point 
of the water/ glycol mixture based on 
% glycol by volume.

Note:
Automotive antifreeze is not 
recommended; the silicates in 
automotive antifreeze can coat and 
foul heat transfer surfaces and plug 
the system, reducing energy 
efficiency.

Glycol effects on the system:
The material properties change 
according to the % glycol mixture. 
Use the table to adjust the flow 
rate and pressure drop calculated 
through the tubing (refer to 2.7 and 
3.8 for values).

Procedure:
1.	 Use the table to find the % 
	 increase multiplier (based on the 	
	 % glycol mixture).

2.	 Multiply the flow rate and 	 	
	 pressure drop figures by the 	
	 multiplier.

Example:
Glycol mixture: 40%

Calculated flow rate: 7 gpm
Flow rate multiplier: 8.5% (1.085)
Adjusted flow rate calculation:
7 gpm x 1.085 = 7.6 gpm

Calculated pressure drop: 20 ft of hd
Pressure drop multiplier: 25% (1.25)
Adjusted pressure drop calculation:
20 ft of hd x 1.25 = 25 ft of hd

Table 2.6A

Table 2.6B

Note: Perform this step last (after section 2.7 and 2.8) to simplify calculations.
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SYSTEM DESIGN - CHAPTER 2

Introducing the glycol solution into 
the snow melting system:
1. 	 Figure the capacity of the entire 	
	 system in gallons to determine 	
	 the required amount of glycol 	
	 (based on % solution) from:
	 •	 Tubing (refer to data table)
	 •	 Boiler (from manufacturer)
	 •	 Additional tanks or reservoirs 
	 	 (from manufacturer)

2. 	 Before injecting the glycol 	
	 solution, thoroughly clean and 	
	 flush the system.

3. 	 The solution can be mixed 	 	
	 outside the system in drums or 	
	 barrels and then pumped in.

Notes:
	 •	 Mix solution at room 
	 	 temperature.
	 •	 Watch air vents during filling 	
	 	 to prevent loss of solution.
	 •	 To avoid dilution, the system 	
	 	 and the cold water supply 	
	 	 should not be permanently 	
	 	 connected (so automatic fill 	
	 	 valves are usually not used).
	 •	 Use water that is soft and 
	 	 low in chloride and sulfate ions.

Expansion Tank:
	 •	 Follow the procedures 
	 	 recommended by the
	 	 expansion tank manufacturer 	
	 	 to properly size a tank.
	 •	 Glycol solution expansion 	
	 	 rate is approximately 1.2 	
	 	 times greater than that of 	
	 	 water.
	 •	 Tank should be at least ~ 1.2 	
	 	 times larger than for a 
	 	 corresponding water filled 	
	 	 system. 

Fill and purge Kit:
Building a fill and purge kit will 
allow the fill and purge process to 
be quick, efficient, and easy. Figure 
2.6A is an economical kit (parts 
supplied by others).

Kit consists of:
1) Barrel (~35 gal)
2) Double female 1” hoses
3) Puddle sucker
4) Pool pump
5) Pressure gauge
6) Bubble baffle

Return from
system

Supply to
system

2

2

2

3
4

6

5

Table 2.6C

Figure 2.6A
1
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2.7 Calculating the Flow 
Rates:

Use this equation to calculate the 
flow rate of water with 0% Glycol.

GPM = Total Btu (from section 3.2)
	 	 ∆T x 500

For snow melting applications:
∆T = 30°F

GPM = Total Btu (from section 3.2)
	 	 15000
Then use the table “Glycol Effects on 
the System” on page 14 to calculate 
the flow rate needed based on 
% glycol mixture.

Note:
This flow rate calculation is for the 
entire snow melting area; divide this 
number by the number of circuits 
(refer to section 3.5) in the area to 
calculate the flow rate through each 
circuit (with equal circuit lengths).

SYSTEM DESIGN - CHAPTER 2

Maintenance:
	 •	 Solutions should be checked 	
	 	 each year using a suitable 	
	 	 refractometer to determine 	
	 	 glycol concentration.
	 •	 Check the concentration of 	
	 	 corrosion inhibitor 	 	
	 	 periodically, following 	 	
	 	 procedures recommended 
	 	 by the glycol manufacturer.
	 •	 Typically glycol 		 	
	 	 manufacturers offer a 	 	
	 	 maintenance service for 	
	 	 a reasonable cost.

Example:
Total BTU (refer to section 3.2) =
210 Btu/ h*ftІ x 500 ftІ =105000 
Btu/h
Flow rate = 
105000 Btu/ h ÷ 15000 = 7 gpm
Flow rate per circuit = 
7 gpm/ 3 equal circuits = 
2.3 gpm/ circuit

Figure 2.6B
Hand held refractometer:
Used to read accurate fluid 
concentrations

Figure 2.6C
Ball-type tester:
Used to estimate fluid concentra-
tions
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2.8 Calculating the Pressure 
Drop:

SYSTEM DESIGN - CHAPTER 2

Use the graph to determine the pres-
sure drop through the longest circuit 
length with 0% glycol. Then use 
table “Glycol Effects on the System” 
on page 11 to calculate the pressure 
drop based on a % glycol mixture.

Example: 
GPM through 5/8” PEX: 2.2 gpm
Pressure drop per foot: 
0.062 ft of head / ft
Total pressure drop: 
0.062 x 250 total ft = 15.5 ft of head
% Glycol mixture: 40%
Pressure drop multiplier: 25% (1.25)
Adjusted pressure drop calculation:
15.5 ft of head x1.25 = 19.4 ft of head

Procedure:
1.	 Locate desired flow rate for one
   	 circuit on the left vertical axis
   	 (refer to section 2.7 for 	 	
	 calculating the flow rate).
2.	 Follow to the right until you reach                           
   	 the selected tubing size.
3.	 Then move down to the horizontal
    	 axis and read the pressure drop
    	 in feet of head per foot of tubing.
4.	 Multiply pressure drop per foot 
   	 by length of longest circuit.
5.	 Use the table “Glycol Effects on 	
	 the 	System” on page 18 to 		
	 calculate the pressure drop based 	
	 on a % glycol mixture.

Figure 2.8
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2.9 Selecting the Pump:

SYSTEM DESIGN - CHAPTER 2

Example (see below): 
Total GPM through 5/8” PEX: 
8 gpm
Longest circuit pressure drop:
25 ft of head
Select the pump with a curve 	 	
higher than this point.

Procedure:
1.	 Locate the pressure drop on the 	
	 left vertical axis.  
2.	 Locate the total system flow rate
   	 on the bottom horizontal axis.         
3.	 Follow to the intersection of both 
   	 variables.
4.	 Select the pump with a curve 	
	 higher than this point.

The pump must have a capacity 
equal to the system flow rate and a 
head equal to the system pressure 
loss. These two system 
characteristics are the primary ones 
in selecting a pump. Flow rates can 
be calculated in section 2.7
(Calculating the Flow Rate).
Pressure drop can be calculated in 
section 2.8 (Calculating the Pressure 
Drop). Remember to use the highest 
pressure drop of all the circuits fed 
by their circulator. If the circulator 
can overcome that pressure drop, 
then it can overcome all the others.

2.10 Approximating the 
Operating Cost:

Use this equation to calculate the 
cost to use a snow melting system 
for 1 year:

                  A x qa x F
              [1 - (B/100)] x (nb x ne)

where,
O = Operating cost ($/yr)
A = Area (ftІ)
qa = Annual output (Btu/ftІ),
refer to Appendix B
F = Fuel cost ($/ Btu)
B = Back loss (%)
(refer to table 2.2B)

Example:
A = 2000 ftІ
qa = 7694 Btu/ftІ (in Boston)
F = assume $0.000008 / Btu
B = 10%
nb = 0.85
ne = 0.90

Operating cost = 
   (2000 x 7694 x 0.000008) 
 [1 - (10 ÷100)] x 0.85 x 0.90

Note:
Pump performance varies with 
temperature and viscosity of the 
water/glycol solution. Refer to pump 
curve chart from the pump 
manufacturer for detailed 
performance characteristics. 

Pump curve example

Capacity in U.S. GPM

To
ta
l h

ea
d
 in

 fe
et

 
=  $179 /yr

Figure 2.9

nb = combustion efficiency of boiler, dimensionless
ne = energy distribution efficiency, dimensionless

O = 

Note: This calculation is sensitive to the construction and control of the         
S-NO-ICE system.  An advanced Snow Melt Control and accurate values 
used in the calculation is essential to approximate the operating cost.  
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SYSTEM DESIGN - CHAPTER 2

2.11 Selecting the Heat 
Exchanger:

Viega’s heat exchangers are very 
cost effective in snow melt systems 
and provide high outputs, fast 
response and separation of the 
fluids.

Use the following procedure to 
select a heat exchanger for a snow 
melt system.

Procedure:
1.	 Determine the total Btuh 
	 required for the snow melt 
	 system. 
2.	 Select the appropriate heat 		
	 exchanger model from the table, 	
	 based on the total Btuh required.        
3.	 Check the total gpm required. 
	 If the gpm requirement of the 
	 snow melt system is greater than 
	 the gpm listed in the selection 
	 table, select a larger model 
	 to match the gpm and pressure 
	 drop needs, or install a bypass 	
	 balancing valve. This will allow 
	 full flow and optimum pressure 
	 drop for the pump. This applies 
	 to the gpm on both boiler and 
	 glycol sides.

For snow melt system, 100°F in - 130°F out (40% P.G.) 
Connected to boiler, 180°F supply - 150°F return

Table 2.11
* Stocked models (other models have a 3-4 week lead time)
Notes:
For 200°F boiler water, use the above chart. For 160°F boiler water, multiply 
model number by 1.66 and round up to next available size.
For steam use use the above chart, substituting Marine models.

3.1 Thermal Mass:

Concrete, pavers, or asphalt may be 
used in snow melting systems.
Concrete:
Refer to cement manufacturer 
for recommended compressive 
strength, slump, aggregate size, and 
air content.
Typical applications:
	 •	 Compressive strength 
	 	 ~ 4000 to 5000 psi
	 •	 Slump
	 	 ~ 3 in. maximum, 2 in. 	 	
	 	 minimum
	 •	 Typical 2” concrete above 	
	 	 tubing

Asphalt:
	 •	 Hot asphalt can damage 	
	 	 tubing (refer to cross 
	 	 sections for installation)
	 •	 Lower thermal conductivity 	
	 	 than concrete
	 •	 Finest grade asphalt is best
	 •	 Stone diameter should not 	
	 	 exceed 0.38 in.
	 •	 Typical 1-1/2” sand bed 
	 	 above tubing
	 •	 Tubing should be secured to 	
	 	 the insulation to prevent 	
	 	 contact with the hot asphalt

Pavers:
	 •	 Space tubing 2 inches closer 	
	 	 for each additional inch of 	
	 	 pavers > 2-3/8” pavers
	 •	 Typical 1-1/2” sand bed 
	 	 above tubing

*

*
*

*
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3.2 Typical Cross Sections:

SNOW MELT SYSTEM INSTALLATION - CHAPTER 3

Section through slab on grade installation using Plastic Clips

  	 •	 Install foam board insulation
	 	 (1” minimum, R-5).

  	 •	 Screw Plastic Clips into 
	 	 foam board insulation.

 	 •	 Snap PEX tubing into Plastic
	 	 Clips.
		   

Slab
PEX tubing
(1/2”, 5/8”) Plastic 

Clips

Foam board 
insulation
(1” minimum)Grade

Gravel

  	 •	 Install foam board insulation
	 	 (1” minimum, R-5).

  	 •	 Use Foam Staple Gun to 	
	 	 drive Foam Staples to hold 	
	 	 tubing to foam board.

	 •	 Foam Staples are 2-1/2” in 	
	 	 length to easily penetrate 1” 	
	 	 foam board for good holding 	
	 	 power.	 	  

Section through slab on grade installation using Foam Staples

Slab

PEX tubing
(1/2”, 5/8”, 3/4”) Foam

Staples

Foam board 
insulation
(1” minimum)Grade

Gravel

Note:
A moisture barrier (polyethylene 
film) on top of the gravel is 
recommended. 

Note:
A moisture barrier (polyethylene 
film) on top of the gravel is 
recommended. 

Figure 3.2A

Figure 3.2B
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SNOW MELT SYSTEM INSTALLATION - CHAPTER 3

Section through slab on grade installation using Plastic Zip Ties

  	 •	 Install foamboard insulation 	
	 	 (1” minimum, R-5).

  	 •	 Install wire mesh.

  	 •	 Fasten PEX tubing to wire
	 	 mesh using plastic zip ties.

	 •	 Chairs/ bricks may be used 	
	 	 to raise the wire mesh and 	
	 	 tubing to the mid point of the 	
	 	 slab.

		   

Slab

PEX tubing
(1/2”, 5/8”, 3/4”) Plastic

Zip Ties

Foam board 
insulation
(1” minimum)

Grade

Gravel

Section through slab on grade installation using Wire Mesh Clips

  	 •	 Install foamboard insulation 
	 	 (1” minimum, R-5).

  	 •	 Install wire mesh.

  	 •	 Fasten PEX tubing to wire
	 	 mesh using Wire Mesh Clips.

	 •	 Chairs/ bricks may be used 	
	 	 to raise the wire mesh and 	
	 	 tubing to the mid point of the 	
	 	 slab.

		   

Slab
PEX tubing
(1/2”, 5/8”) Wire Mesh

Clips

Foam board 
insulation
(1” minimum)

Grade

Gravel

Note:
A moisture barrier (polyethylene 
film) on top of the gravel is 
recommended. 

Note:
A moisture barrier (polyethylene 
film) on top of the gravel is 
recommended. 

Figure 3.2C

Figure 3.2D



	 IM-SNO-01/0519

SNOW MELT SYSTEM INSTALLATION - CHAPTER 3

Section through pavers over sand bed with insulation

Section through slab on grade installation using U-Channels

  	 •	 Install foamboard insulation 
	 	 (1” minimum, R-5).

  	 •	 Snap PEX tubing into
	 	 U-Channel (tubing insertion
	 	 points are every 2 inches).
		   

Slab
PEX tubing
(1/2”, 5/8”) U-Channel

Foam board 
insulation
(1” minimum)Grade

Gravel

Note:
A moisture barrier (polyethylene 
film) on top of the gravel is 
recommended. 

Pavers
PEX tubing
(1/2”, 5/8”) Plastic

Clips

Foam board 
insulation
(1” minimum)

Extruded 
polystyrene (XPS) 
is recommended.

Grade

Gravel

  	 •	 Install foam board insulation
	 	 (1” minimum, R-5).

  	 •	 Screw Plastic Clips into 
	 	 foam board insulation.

 	 •	 Snap PEX tubing into Plastic
	 	 Clips.
		   

Figure 3.2F

Figure 3.2F
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SNOW MELT SYSTEM INSTALLATION - CHAPTER 3

Section through thin-slab over structural slab

Section through asphalt over sand or stone dust bed with insulation

Asphalt
PEX tubing
(1/2”, 5/8”) Plastic

Clips

Foam board 
insulation
(1” minimum)Grade

Gravel

Thin-slab

PEX tubing
(1/2”, 5/8”, 3/4”) Plastic

Zip Ties

Foam board 
insulation
(1” minimum)

Gravel

Structural 
Slab

  	 •	 Install foam board insulation
	 	 (1” minimum, R-5).

  	 •	 Screw Plastic Clips into 
	 	 foam board insulation.

 	 •	 Snap PEX tubing into Plastic
	 	 Clips.
		   

Note:
A moisture barrier (polyethylene 
film) on top of the gravel is recom-
mended. 

  	 •	 Install foamboard insulation 	
	 	 (1” minimum, R-5).

  	 •	 Install wire mesh.

  	 •	 Fasten PEX tubing to wire
	 	 mesh using plastic zip ties.

  	 •	 Structural slab (lower) must 	
	 	 be designed to provide the 	
	 	 total strength.

		   

Note:
A moisture barrier (polyethylene 
film) on top of the gravel is 
recommended. 

Figure 3.2G

Figure 3.2H
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3.3 Selecting the Control Package:

SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

Basic snow melting control package

Under these applications the basic 
snow melting control package is 
recommended:

	 •	 Economical system required

	 •	 Snow sensor cannot be 	
	 	 mounted in thermal mass

Note:
Refer to page 10 and to product 
instructions supplied with the Basic 
Snow Melt Control for more detailed 
information.

This package is not ordered as one 
entity. Use table 3.4A for reference 
when ordering necessary parts for 
the selected package.

Advanced snow melting control package

Under these applications the 
advanced snow melting control 
package is recommended:
	 •	 Slab protection (the control 	
	 	 limits the rate at which heat 	
	 	 can be applied to the slab 	
	 	 through the ∆T Max setting)

	 •	 High sensor sensitivity 	 	
	 	 required

	 •	 Boiler and DHW control 
	 	 capabilities required

	 •	 Alarm capability required

	 •	 Idling necessary

Note:
Refer to page 10 and to product 
instructions supplied with the 
Advanced Snow Melt Control for 
more detailed information.
This package is not ordered as one 
entity. Use table 3.4B for reference 
when ordering necessary parts for 
the selected package.

Basic Snow Melt Control Components

Advanced Snow Melt Control Components

Figure 3.3A

Figure 3.3B
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SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

Basic snow melting control package

Note:
All schematics are conceptual. The designer must determine whether this application will work in the system and 
must ensure compliance with National and Local code requirements. Boiler trim (expansion tank, fill valve, etc.) 
supplied by others.

Table 3.4A
* Based on job requirements
Note: Use 1-1/2” manifold when flow rates are >13 GPM.

3.4 Schematics - Piping and Controls:

Figure 3.4A
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Advanced snow melting control package

SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

Application:
Medium to large residential, 
commercial and industrial areas, 
Level II & III (refer to page 13 for 
Level description)

Table 3.4B
* Based on job requirements
Note: Use 1-1/2” manifold when flow rates are >13 GPM.

Figure 3.4B
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3.5 Layout Planning:

To avoid waste and to have equal 
circuit lengths, a carefully planned 
layout should be done.
First, determine where the manifold 
should be installed. Remember the 
manifold must be accessible.
When calculating the number of 
circuits, always round up! Keep the 
length of each circuit the same in the 
snow melt area.

Calculating number of circuits:
Total amount of tubing ÷ Maximum circuit length = # of circuits

Circuit layout patterns for snow melting

Serpentine
Used in Level I and II applications 
(refer to page 13 for Level 
descriptions)

Reverse return
Level I and II optional, recommended 
for Level III applications (refer to 
page 13 for Level descriptions). 

This pattern distributes heat more 
evenly and allows a lower thermal 
stress than a serpentine pattern. The 
reverse return installation procedure 
is more difficult and more time 
consuming than that of the 
serpentine pattern.

SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

Ensure proper drainage for snow melting area. Refer to Appendix C.

Table 3.5

Figure 3.5A

Figure 3.5B
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Concrete has very little flexibility and 
will almost always crack. Jointing 
is one of the best ways to control 
the inevitable. Joint location, which 
influences the radiant heating piping 
design layout, is generally specified 
by the architect.

SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

Typical joint locations:
	 •	 Side length ≤ 18’
	 •	 Sides less than 1:2 ratio

Control Joints:
Control joints force cracks to follow 
the path of the joint. Without them, 
random cracks will ruin the 
appearance and sometimes the 
usefulness of the slab.
Tubing shall be sleeved at all joints 
(control and expansion). Refer to 
Appendix D.

Minimize Penetration of Joints 
(Refer to Appendix D for Typical Cross Sections)

Incorrect Correct

Slabs with Control Joints

Tubing layout around joints

Control
Joints

Figure 3.5C

Figure 3.5D
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SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

3.6 Snow Melting System Installation:

Step 1:
Installing the insulation
	 •	 Final grade should be 	 	
	 	 accurately leveled.
	 •	 Cover grade with a 	 	
	 	 polyethylene film (6 mil 		
	 	 minimum). 
	 	 (Not recommended in paver 	
	 	 applications.)

Foam board 
Insulation
(1” min. R-5)

Polyethylene Film
(6 mil min.)

Gravel

Grade

Note:
Weigh down the foam boards to 
prevent wind uplift. In some jobs this 
can be done by installing wire mesh 
as soon as foam boards are placed.
The insulation must have the proper 
compressive strength rating for each 
application.

Outside of the slab, insulate all PEX 
supply and return lines with pipe 
insulation.

Check with local codes for requirements related to insulation.

Insulation Benefits:
	 •	 Increased response time
	 •	 Increased energy savings
	 •	 Decreased downward heat 	
	 	 loss

Foam board insulation 
recommended (1” min.).

Insulation:
	 •	 Must have the proper 
	 	 compressive strength rating 	
	 	 for each application.
	 •	 Must be capable of 	 	
	 	 withstanding the moisture 	
	 	 conditions.

Figure 3.6A
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SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

Step 2:
Installing the tubing
Fasten tubing every two feet and 3 
times at each u-turn to hold down any 
return bends or other shapes created.
It’s helpful to mark out portions of 
each circuit directly on the insulation 
using spray paint.

The return bend can have a 
key hole shape to minimize 
the tube spacing without 
kinking the tubing.

Use bend supports at entry/ exit 
points in the thermal mass.
A bend support will help reduce 
possible damage to the tubing 
due to the different expansion and 
contraction rates of different 	
materials.

Figure 3.6B
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SNOW MELTING SYSTEM INSTALLATION - CHAPTER 3

Step 3:
Pressurizing the tubing
•	 Pressurize tubing to 80 psi 24 	
	 hours before pour and leave 	
	 pressurized until slab is cured.
•	 Re-tighten any tubing couplings 	
	 located in the slab area after at 	
	 least 12 hours of system 	 	
	 pressurization.

All tubing must be pressure tested prior to and during pour!
(Refer to section 4.1 Pressure Testing)

Figure 3.6C



	 IM-SNO-01/0529

SYSTEM STARTUP - CHAPTER 4

4.1 Pressure Testing:

Air or water may be used as the 
medium in pressure testing a snow 
melting system. The following four 
step procedure is recommended 
by Viega. Check the local building 
codes for compliance or additional 
test requirements.
Note:
If the tubing was damaged, 
repair punctured section with a 
compression coupling.

2

1

Procedure:
1.	 Double check all connections to
   	 manifold to ensure proper seal
	 (cap ends (1) if needed).

2.	 Connect System Pressurization 	
	 Kit (2) to any purge valve (3).

3.	 Pressurize the system to 80 psi 	
	 to detect potential penetrations.

4.	 The system should hold the 80 	
	 psi for a minimum of 24 hours. 

4.2 Filling and Purging the System:

After completing the pressure test 
successfully, use the following 
procedure to fill and purge the 	 	
system.

Procedure:
1.	 Close ball valves (1) to isolate 	
	 the manifold.

2.	 Connect the fill and purge kit 	
	 (refer to page 19) to the purge 
	 valves on the manifold (2).

3.	 Fill and purge the manifold and 	
	 tubing (one circuit at a time).

4.	 Open the ball valves (1) to fill and 	
	 purge the rest of the snow melt 	
	 system piping.

1
2

3

1

Figure 4.1

Figure 4.2
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PRESSURE DROP CHARTS - APPENDIX A
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PRESSURE DROP CHARTS - APPENDIX A
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PRESSURE DROP CHARTS - APPENDIX A
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PRESSURE DROP CHARTS - APPENDIX A
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PRESSURE DROP CHARTS - APPENDIX A
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PRESSURE DROP CHARTS - APPENDIX A
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ANNUAL OPERATING DATA - APPENDIX B

Copyright 2003, American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. www.ashrae.org. 
Reprinted by permission from ASHRAE 2003 Handbook-HVAC Applications.

* Annual heat flux requirements are for melting loads, back and edge heat loss is not included.
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STAIRS AND SLOPES (DRAINAGE) - APPENDIX C

Section thru stairs (side / plan view) 

Section thru asphalt slope and drainage

Wire mesh

PEX tubing
(1/2”, 5/8”, 3/4”)

Note:
Reverse return pattern 
recommended for level III 
applications.

Note:
Appropriate surface drainage is 
necessary for snow melting systems.

Note:
Drainage pipe should be heated as 
shown or be installed below the frost 
line.

PEX tubing
(1/2”, 5/8”)

Asphalt

Plastic
Clips

Foam board 
insulation
(1” minimum)

Gravel

Drainage
pipe

Washed
stone Filter

cloth

Serpentine Pattern Reverse Return Pattern
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PENETRATING JOINTS - APPENDIX D

Section thru fi brous expansion joint (typical) 

Section thru metal expansion joint (typical) 

Fibrous	expansion	joint:
coordinate	with	architectural
drawings	for	expansion	joint	
locations.

PEX	tubing

Gravel

Foamboard	
Insulation

6	-	8”	Typ.

Metal	expansion	joint:
coordinate	with	architectural
drawings	for	expansion	joint	
locations.

PEX	tubing

Gravel

Foamboard	
Insulation

6	-	8”	Typ.

Sleeving	(piece	of	
polyethylene	or	PVC	pipe)

Sleeving	(piece	of	
polyethylene	or	PVC	pipe)

Section thru control joint (typical) 

Plastic	sleeving

6-8”	Typ.Viega	PEX	tube

Gravel

Insulation

Control	joint	coordinate	with	
architectural	drawings	for	locations
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MAKING A COMPRESSION CONNECTION - APPENDIX E

1. Square off end of tubing. Slide 
compression nut up tubing and slip 
brass ferrule over tubing.

2. Slide tubing over end of SVC 
adapter, pushing it on fully until 
tubing is flush with shoulder of 
fitting.

3. Insert SVC adapter into seat 
(manifold or other fitting) and tighten 
compression nut with wrench. 
Re-tighten compression nut slightly 
after 30 minutes.

Follow these steps each time you 
make a 5/16” - 5/8” compression 
connection.
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MAKING A COMPRESSION CONNECTION - APPENDIX E

1. Tighten threaded adapter onto seat 
(manifold or other fitting).

Follow these steps each time 
you make a 3/4” compression 
connection.

2. Square off tubing to proper length. 
Slide compression nut up tubing and 
slip brass ferrule over tubing. 

3. Slide tubing over end of SVC 
adapter, pushing it on fully until 
tubing is flush with shoulder of 
fitting.

4. Insert SVC adapter into seat 
and tighten compression nut to 
adapter with wrench. Re-tighten 
compression nut slightly after 30 
minutes.
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MAKING A PRESS CONNECTION - APPENDIX F

FostaPex will hold a bend if necessary, is easy to use, has a professional appearance and will reduce installation 
time.  Follow these steps each time you make a FostaPex connection.

1.  Square off tubing to proper 
length.

2.  Insert FostaPex tubing into prep 
tool, push and turn until no more 
resistance is felt.

3.  Slide press sleeve fully over end 
of tubing.

4.  Insert press fitting into tubing and 
engage fully.

5.  Check full tubing insertion at view 
hole of sleeve.

6.  Position press tool perpendicular 
over press sleeve and close tool 
jaws to engage ratchet.

8.  Extend handle and continue 
ratcheting until automatic 
tool release occurs at proper 
compression force. 

9.  Warning: The connection is not 
leakproof when the tool has been 
opened by emergency release.

7.  Close handles, utilizing trigger to 
reduce grip span if desired.
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SIZING THE MIXING VALVE - APPENDIX G

Determining the Pressure Drop 

Use the graphs to determine the 
pressure drop through the Mixing 
Valve.

Procedure:
1. Locate the desired flow rate 
    for the valve on the horizontal 
    axis.
2. Follow upwards until you reach
    the selected valve size in the 
    grey shaded area.
3. Then move left to the vertical 
     axis and read the pressure drop.

Example:
Flow Rate: 4 GPM

Selected Valve Size: 3/4 inch
Pressure Drop: 0.7 ft of hd
   

Use the table below to select Mixing Valve based on the calculated Flow Rate.

Note: Valve size selection based on Viega’s accepted pressure drop. 
Table G.1

Figure G.1: Valve Sizing Chart
Note: Valve sizing chart applies to Viega’s Mixing Valves.

Selecting the Mixing Valve 
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MAKING A MATERIAL LIST - APPENDIX H

Basic snow melt package material 
worksheet:

Advanced snow melt package 
material worksheet:

Piping and Controls Material Worksheets:

Tubing and Fasteners Material Worksheet:

Use the first worksheet to select 
the amount of tubing and fasteners. 
Then select one worksheet below to 
create a piping and control material 
list. These charts are intended for 
conceptual purposes; there may be 
variations in each job.

* Based on job requirements
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