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A HEATING system is called a hot water sysbein if water is used to

convey heat by flowing through pipes connecting a boiler or water
heater with radiators, convectors or other suitable heat dispensing means.
There are two types: the gravity system in which the water flows by
virtue of thermo-syphon action, and the forced system in which a pump,
usually driven by an electric motor, sometimes by a steam turbine or other
means, maintains the necessary flow. Most panel heating systems (see
Chapter 24) fall into the category of forced hot water systems, and the
design procedures pertaining to pipe sizing and friction contained in this
chapter are largely applicable to such systems.

Historically, the gravity system is much the older, and many such sys-
tems have been in satisfactory operation for several decades. Operation
depends on the difference in density of the water due to difference in tem-
perature in the flow and return pipes. The available head is therefore
limited, and the pipes must be ample.in size to permit adequate flow of
water. In the forced. system;, the pipes, valves and fittings can be much
smaller, with a resultant saving in the cost of installation, since the available
head is limited only by consideration of economy in pumping the water.
With the forced system, higher boiler temperatures and automatic control
of the pump or circulator make possible the use of indirect water heaters
with hot water systems when that is desirable. (See Chapter 49.)

AVAILABLE CIRCULATION HEAD

The available head in a gravity circulation system may be found from
-he equation:
g h

by =
144

X 2.31 X 12,000 (1
where
k. = available head per foot of height, milinches (1 milinch = 1/1000 of 1 in.
of water).
Pt = average density of flow water, pounds per cubic foot,
P2 = average density of return, pounds per cubic foot.
144 = square inches per square foot.
2.31 = height of water column equivalent to 1 psi, feet.
12,000 = milinches equivalent of 1 ft of water column.

The available head may also be found from Fig. 1. For example, at a
40fw temperature of 200 F and a 35 deg drop, and with the mains located
b above the center line of the boiler, the available head is 600 milinches.
1515 found by following the 200 F flow riser line in Fig. 1 to its intersec-
'00 with the 165 F return riser line, and then reading, horizontally, a head
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