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be kept below 285 F which corresponds to about 40 psig steam. Tempera­
tures above 300 F accelerate the deterioration of the inhibitors.

Slab Construction
It has been found satisfactory to use % pipe or tubing on 12-in. centers as a 

standard coil. If pumping loads require a reduction in friction the pipe 
size may be increased to 1-in., but the slab depth must be increased ac­
cordingly.

The piping should be supported in such a manner that there is a minimum 
of 2 in. of concrete above and below the pipe. This requires a 5-in. slab 
for %-in. pipe and 5%-in. for 1-in, pipe,

If an insulating material is used, it is generally good practice to provide 
a moisture barrier between the insulation and the fill. A roofing material 
(such as a 55 lb. felt) is often used as a moisture barrier. The joints should 
be mopped, and the fill made smooth enough so that there will be no 
holes or gaps for moisture transfer. Also, the edges of the barrier should 
be flashed to the surface of the slab so that the ends are sealed. See Fig. 16.

If the pipe must pass through an expansion joint, a protective coating 
should be applied to the pipe for a foot or two on both sides of the joint.

If the pipe, is kept dry at all times in both summer and winter, no ex­
ternal corrosion problems will occur.

Draining
Proper drainage is necessary for both the slab surface and the coil.
The slab must be sloped so that the water from the melted snow can 

run off. Puddles are objectionable on sidewalks or drives. They cause 
splashing, and they retard heat flow from the embedded pipes.

The pipes must be placed so that they may be drained. If the anti­
freeze becomes corrosive it must be drained. It is not good practice to 
rely entirely on blowing of air through the system.

Drifting Snow
It is quite likely that some drifting will occur on every system that is 

adjacent to a wall or vertical surface. The designer should try to antici­
pate this condition and add extra piping in these areas. If possible, coils 
should be added in the vertical surface. Another expedient is to carry 
the drainage to the area expected to be drifted. The drainage will tend 
to wash away some of the snow.

Example 1: Design a snow melting system for an area of 10,000 sq ft in Pittsburgh, 
Pa. Assume an air temperature of 10 F and a wind velocity of 10 mph.

Solution: From Table 3 select a snowfall rate of 0.08. From Table 4 find the heat 
output of top of slab as ?„ = 168 Btuh per sq ft and the anti-freeze average circulating 
temperature as tm = 117 F.

For 10,000 sq ft and 40 percent loss from back of slab, the heat exchanger must 
deliver 10,000 X 168 X 1.40 = 2,352,000 Btuh.

Using a 20 F deg temperature drop, the exit temperature from the exchanger must 
be 127 F and the entrance temperature must be 107 F.

The anti-freeze solution should be suitable for—20 F minimum temperaturei for 
Pittsburgh, and will therefore have a specific heat (see Table 5) of 0.832, and a weig“ 
of 65.3 lb per cu ft. The quantity of solution to be circulated with 20 deg temper­
ature drop will then be

rr—. „„„ = 141,300 lb per hr = 270 gpm = 0.601 cu ft per sec. 20 X 0.832 se
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xidouiiie uiiau uie-. — sun oi longest equivalent length is 250 ft and has a flow of 
4 gpm. The coil is % in. IPS, having an internal diameter of 0.824 in. or 0.0687 ft. The velocity is therefore

4X231 = 2,41 fps
60 WJS'MP (ir/4) 12

From Table 5 the kinematic viscosity ft is 1.46 X 10~5 sq ft per sec.

The Reynolds number Nr. = ~d = flVx^lP = 11340'

From Fig. 4 of Chapter 4, using a roughness factor e = 0.00015, whence e/d = 
0.00218, the value of the friction factor / is found to be 0.0335.

Substituting in Equation 14 for /, l, V and d

0.0335 (250) (2.41)« _
' ~ 2(32.2) (0.0687) _ 1 t-

The head against which the pump must operate is therefore 11 ft of the circulat­ing liquid.
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