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temperature drop is used in determining water flow rates, and a total pump
head of more than 30 ft is undesirable due to noise caused by high water
velocity. g . :

Panel systems involving several rooms and panels comprising a single
zone, require that all coils be selected for the same inlet water tempera-
turles; - Panel areas and pipe spacing must be selected to make this pos-
sible. . '

INSTALLATION DETAILS, ACCESSORIES, AND CONTROLS

Installation details, as given in Chapter 22, Hot Water Systems, also -

apply to piping systems for panel heating. Control problems of panel
heating systems are discussed in Chapter 39, Automatic Control. s

Efficient venting of air from the coils may be obtained by arranging the
circulation so that the air moves in the direction’ of water flow to a high
point in the system where an automatic float-type vent or connection
to expansion tank should be provided for its release. Coils should be
installed as nearly level as possible or, if they are on sloping surfaces due
to structural conditions, they should be arranged to vent air at their high
points. Arrangements of pumps, expansion tanks, drainage, and flow and
return mains may be generally the same as for conventional hot water
heating systems.

SNOW MELTING

The practicability of melting snow by means of heated coils has been
demonstrated in a large number of installations in sidewalks, roadways,

ramps, and runways. In addition to eliminating the need for snow removal, -

other advantages gained are greater safety to pedestrians and vehicles, and
reduction of labor in removal of slush from floors. _

The design of a snow-melting system involves primarily (1) a determina-
tion of the heat requirement which depends on snow fall and atmospheric
conditions, (2) the coil and piping design which depends on heat transfer
from a panel and on friction loss in piping due to the circulating medium
used, and (3) the selection or design of a heat exchanger for heating the cir-
culating medium. ' ' :

. DESIGN
Heating Requirements

The heating requirements for snow melting are affected by four atmos-
pheric factors: (1) rate of snowfall, (2) air temperature, (3) wind velocity,

‘and (4) humidity. The effects of these factors can be evaluated by con-

sideration of the 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
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.

Both the mass and heat transfers attain a maximum only when the
film is entirely free of snow. Theoretically this is impessible because
some time will elapse while the snow is warmed to 32 F. For all practical
purposes, however, it is permissible to assume the snow to be melted as fast
as it falls so that the surface may be considered entirely free of snow-
The ratio of free area to total area is known as the free area ratio, Ar
When A, = 1, there is no snow on the surface and the mass and heat trans-
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Nuuser or RBPADINGS WITH
Maxmaum TeMPERATURE 1IN 6-Hour
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0.00 025 | 050 0.75
to 0.24 to 0.49 t0 0.74 t0 0.99 s
Col .1 Cal. 2 Col. 3 Col. 4 Col. & Col. 8 Cal. 7
Albany, N. Y. 2052 29 5 1 3720 0.16
Afh'eville, N.C 463 N 1 0 3538 0.08
Billings, Mont.. 1640 .4 0 0 3532 0.08
Bia.marck, N.D... 2838 0 ] 0 - 3720 0.08
1300 3 0 (1] 3720 0.08
1323 1n 4 2 3n20 -0.18
1871 23 3 1 3720 0.16
2390 9 [} 0 3720 0,08
1363 19 1 [} 1872 0.16
1408 3 0 1 2076 0,08
1045 3 0 0 3720 0.08
1569 2 o 0 3720 0.08
1351 4 1 0 3120 0.08
1207 4 0 [} 3720 0.08
1830 5 2 0 3720 0.08
916 5 1 1 3720 0.08
1514 4“4 9 3 3120 0.25
1189 13 2 o1 . 3720 0.18
2370 5 2 0- 37120 0.08
2703 7 0 0. | 320 0.08
813 8 4 0 3120 0.16 -
1705 8 1 0 3n0 0.16
- | 10 2 1 3720 0.18
1365 8 2 0 3720 0.08
. 2054 33 4 1 3720 0,18
8t. Louis, Mo............ 1088 5 [} 1 3720
Salt Lake City, Utah... 1482 5 0 0 3720 g:g
Smkz_me. Wash.......... ..[ 1546 11 1 -0 320 0.18
Washington, D. C...................... 533 7 2 1 3348 |- 0.1
New York, N.Y.%.................... | o

® Data from U. 8 Wealhe} Bureau. Based on readings taken 1:30a.m., 7:30 1:30
. .S . :30a.m., 7:30a.m., 1: .I8., 7 ..
dal}g'dfrom November 15 to February 15 from 1940 to 1849. (Where the total r’mx:].‘inga a.rg l_é :E:n égopstl:le
ey of record is less than 10 vears). The difference between Cal. 6 and the sum of readings in Cols. 2, 3,
, :Ti:s dtbc? number of read witha i (in the 6-hr period) above freesing.

esign rate is found as follows: Proceed to left (on'line from any city) from Column 5 until
el"1“}lml oontaining the tenth reading is found. Assume that the larger value in zho heacliug'::lfn'.lm“;lelec&:3
imn is an av m:x: mmt:md.\yn:‘c‘ll:& at:ld ghoutltt‘ieb; n;ult.ipl'i:d bygmt? obt%li:sthe maximum rate for a 6-hour

. 8 maximum ra vi y 6 is esign ra T, is i ivalen ividing
value in the heading of the selected column by 3. per 15 equi ¢ to divi the
. For example: For Albany, N. Y. Columns 5 and 4 total six

g i and tly th th il
.8 in Column 3, which bas the larger value of 0.49 in the column heading. Dividing 0.'19 b; t;'nmr?;}:g

water equivalent of 0.16 inches per hour is found, sa listed in Column 7.

° New York City record t in thi jon si ion were
parablo with thogetgf 200 o‘hv:’ss:xaoﬁ o“xr.d in this tabulation since the records for that station not com-

fers are at & maximum. When 4, = 0, the snow, covers the entire area
and there is no mass or heat transfer. _
Research on the insulating effects of snow indicate that there are just
A ee practical values for the free area ratio, 4,; they are 1, 0.5, and 0.
general rule to follow is that emergency areas should be designed with




