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Heating Requirements

and (4) humidity. - The: effects. of these
sideration of tl
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The heating requirementé for snow meitiing- are affected by four atmos-

heric factors: (1) rate of snowiall, (2) air temperature, (3) wind velocity,

factors can be evaluated by con-

he action of snow falling on.a warmed surface. . ‘
‘. The first flakes:fall on a dry, warm surface, and are then warmed to
32 F and melted: . The water from the melted snow soon forms a film
over the entire area and starts to evaporate. - -The evaporation of the
film is a mass transfer from the surface to the atmosphere. In addition, -

. there is a heat transfer from the film to ‘the ambient air and surfaces.

ansfers attain a maximum only when the
retically this is impossible because
s warmed to32 F: For all practical

.. .Both the mass and heat tr ;
film is entirely free.of snow, . Theo
some time will elapse While the-snow 1

Y pire on iz

Fiq. 16. DETAIL OF SNow MELTING PANBL

as 1 in. of concrete. Finish Coat may be asphalt but then cover

F = Deptb of Finish Coat—Assumed
Depth of slab should always keep thermal resistance equal to 3 io.

* ‘slab should be reduced from 3 in.
.. of concrete.
S = Pepth required by structural design.

ble to assume the snow to be melted as fast
as. it falls. The surface is therefore considered entirely free of snow.
The ratio of free area to total area is known as the free area ratio, ¢. When
¢ = 1, there is no snow on the: surface and the mass and heat transier is
at & maximum. When ¢ = 0, the snow covers the entire area and there
is no mass or heat transfer.

At this time there are no data on the permissible values of ¢ for various
uses of snow melting systems. As a result, ¢ is usually taken as unity or
as zero. Since a very thin layer of snow will reduce ¢, but will not be
objectionable, the selection of ¢ = 1 provides a safety factor in the de-
sign. Until such time as ¢ can be evaluated by tests, it is good practice
to use ¢ = 1 for bridge ramps, public walks, emergency exits, etc. FQE

1

private drives and walks where low installation costs are imperative,
n unity. For a more

may be permissible to use values of ¢ of less tha
complete discussion of free area ratio, see Reference 6. The equations for
the design of a snow melting system have been derived and explainefl m

detail in Reference 7. The inclusion of ¢ in the equations is explain

in Reference 6. ,
The four equations for the heating requirement are:

purposes, however, it is permissi

1. Sensible heat ¢. to raise the temperature of the snow to 32 F
go = 2.65 (& — &) ’

- B

" Panel Heat]ng

567
2. Heatr of fusion g to melt the snow
. Qm = 7465 " c
3. Heat of vaporization g, (mass transfer) ®
o ws 1074 (0.02015 + 0.055) (0.185—pay) ¢
4. Heat pransfer ¢n (convection and radition) o ©
& = 114 (0.0201v +0.055) (4—t.) o : (10)

The ioi ‘ . .
of g, =eg.u ?32 f_?_r qt.h_ireq%;;sect fluid temperature to proyide an output -
struction similar to ﬁg. l%h,--is een derived in Reference 7 and for con-

. tm = 0.5¢ + & ) - an
where ° 4 | o
;;..v : Zap;)r-_.pres&uf: of‘moist air, inches of mercury
q: = h::f, :: alv}:f;;orgatlon, Btu per (hour) (square t:oot)- .
= ler by convection and radiati : (s :
Zm = !lllza: of t;:181011_, Btu per (hour) (square lf(:)l:),t)B'tu per '(hour) ('squatre foon:
9o = heat output-off surface of i+ 1 -
footy. P! of slab ¢, + g + ¢. + gs, Btu per (hour) (square
g. . : :zzt]slb:e heat tran.aferred to snow, Btu per (bour) (square f . | N
Loon e of snow fall, inches of water equivalent per h e foot)
y = air tempergture, Fabrenheit. per hour.
t = v‘;at",zr(ﬁlm temperature, Fahrenheit :
= = fluid (water and anti-free: .
oz wind seloctty oy o hz(:zu:olutmn)! t.emperaturg,_ Fahrgnheit. .
¢ = free area ratio. ) - |

Values for s for certain cities are o .

for & miven in Torqe L@ citles are given in Table 3. Usi
Py mag'l‘{):nf(l)?maageT&b the appropriate values for 2, .and IvISltnhge the] values
relative humiditi fa le 4. In preparing Table 4, only valu v? lues for
for humidities 0;&7350 8080 percent were used. The ’variation 165 o paafor
may be caleulated by s 85 and 90 percent are given in Ref %o 20C. &
culated by solving Equations 12 and I3 eference 6, and

din
py, 7537 (002010 + 0055) 12
(ZJ: = —1074 (0.0201» + 0.055) ¢ . Ca»

After determini :
i i ng the total heati : o
18 nece; eating requirements : .
& e ol M o Tk s e R
- that is useq, percent, depending upon the amount of insulation
coefficie; ning the size of heat exchanger S
muyst, tﬁlégef?ofreal[]) an'tvl- reeze solution must t;ge u;zgmr?rdﬁetlﬁ aclf;lal film -
Centration, and tlel given data on the type of anti-freeze soiutian., lacturer
) e temperature range to be expected during 0%2};? con-
ion.

Pumping Head

The i » | |
pumping head f W i ’ y be computed.l by
. B : or a snow melting system ma, ‘ :
™eans of hydraulic tables or formulas (see chapter on Fluid Flow). except.




