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rooms. This arrangement is especially valuable when the regulating valves are controfleg
thermostatically by the temperatures in the two zones, because no matter how accurately
the heating system may have been designed, the heat demand of any group of roop,
varies with sunshine and with wind velocity, and these intermittent variations can be
provided for only by the individual control made possible by changing the valve Setting,
controlling the heat supplied to particular groups of rooms.

3. All piping must be installed so that it is free to expand and contract with changes of
temperature without producing undue stresses in the pipes or connections. For thig
purpose it is generally sufficient to allow for a variation in length of 1 in. for 100 ft of Pipe

4. The pipe system must be installed so that each circuit has its correct friction heaq
To bring this about, it is necessary in some cases to minimize the friction, s.e., to make
the pipe line as short as possible and to provide as few fittings as possible; and in other
cases it is necessary to increase the length of the pipe and the number of fittings so that
for every circuit, the friction head will be equal to the available pressure head. '

The connections from the boiler to the mains should be short and direct, to reduce the
friction head. It isfrequently possible to avoid an elbow and to reduce the length of the

i i ision is made for
ions of the risers to the radiators should be such that provision is ma
The c‘oc:?:(g:::ion of the risers. This can be accomplished as indicated 1an~;|g._llhb‘)jr
the,vert tee and two ells for each connection. These connections should b plt(f: e
“s‘“ﬁrﬁnzr downward, whichever may be necessary to prevent the formation of air
po:;(ets and to permit draining.

PROBLEMS IN PRACTICE

ill i i to closed type
ill altering a hot water heating system from an open !

: :th (aa) increise the circulation and (b) give more heat?

sy’

indi ] is little, if any difference
conducted by the A.S.H.V.E. indicate that there is  if

g. I\]I‘O- cgﬁlt:tion when the system is under pressure. The difference in temperature
gettw:en the supply and return, and the friction are the governing factors.

With a closed system the water may be carried at a higher temperature without
%oiling which permits warmer radiators.

20 What tends to prevent or to retard the circulation of water in hot water
heating systems?

+ i i icti hich must be overcome
ty flow and forced circulation systems, the friction w! 3
I{lthtthhg\'::lte); is flowing through pipes, fittings, valves, heaters, and radiators lt*.endstc It!o
;re:rl:ant or retard circulation. For a given pipe t{le fﬂﬁtlﬁﬂ van&; apgx:)t:grx:att:e); rziits:tio;
i d for given fittings, valves, heaters, and radiators,

1.7 power of the My i it is therefore sufficiently accurate
i imately as the square of the velocity. Itist 2 urz
::n ;?gr&}zr?ﬁctizn in ﬁttisr?gs, valves, heaters, and radiators in terms of the friction

in one standard elbow, as shown'in Table 1.
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i i i d main-
tary heating system, Fig. 8, what is th‘e pressure hea :
::a?nli:gt l:f): l::il:::xl;ation if thengter u.: the rejturn riser is at 180 F and that in
the flow riser is at 200 F?

i ic foot and
i 7, Chapter 1, that 180 F water weighs 60.61 Ib per cubic 1
%slgoxggérffwodrr;l'};a&?IS b ;el:' cubic foot. The pressux;:a heacti is }nciipexécgsxt; i(;i :l:aos&fg
i i were each 1 ft square, the water in the v
o 'thlf G%ll)eﬁi lbl;;}cietfl:to i: stir: return riser would weigh 606.1 Ib. Thus the waterl in tlﬁe
::lfm riser would weigh 4.8 Ib more than that in the flow riser. Consequently, the .
resulting pressure head is 4.8 Ib per square foot.

i i ili ter of a given
enerally expressed in feet, or inches, or milinches of wa .
Ea?;:::tﬁ:.d sfr:etfglis caseywe are dealing wgh water aé: bt})lth 1?(1 I;;r;gggg ?I;, lsg ;l:;
head is expressed in terms of 190 F water. Such wate .
gnﬁscufr:()t ez;m‘:llsto sgcure a pressun;, of84a§ l% %eli) sqéxoaxgagfooté 37655 x}t:ce:ﬁ)r)é 5t‘;)0 };ﬁveo?
' having a weight of 4.8 divided by 60.39 = 0.0 A . Y
?&uﬁﬁizily&:.ter’l‘hzz: 1i‘;gthe pn;gssure head which maintains the circulation.

F1G. 11. MEgTHOD OF CONNECTING RADIATOR
TO ALLOW FOR EXPANSION OF PIPE

p{pe by running the pipe in a diagonal direction, either in a horizontal or in a'Veﬂcal
plane.

The mains and branches should pitch up and away from the heater, generally not
less than 1in. in 10 ft. The flow main should alwaysbe covered; the return main should
be covered except where it is to provide the heating surface for the basement.

The connections from mains to branches and to risers should be such that circulation
through the risers will start in the right direction. Hence, in a one-pipe system the flow
connection must be nearer the heater than the return connection. -in a correctly-
designed two-pipe system, the pressure in the flow main is higher than that in the retumn
main, and a slight variation in the distances of the flow and return connections from the
heater is not material; but it is generally best to have the two connections about equally
distant from the heater.

In some cases it may be advisable to take the flow connection off the top of the main
and the return connection from the side, but in most cases both connections should be at
an angle of ‘45 deg. This method shortens the lines and substitutes 45-deg ells for
90-deg ells. ’

Preferably, connection of the flow riser to a radiator shduld be to the upper tapping,
and connection of the return riser to a radiator should be to the lower tapping. When
hot water enters at the top of a radiator it will distribute itself along the entire length of
the radiator, and as it cools it will settle gradually to the bottom; the cool water may
then be taken out of the radiator at either end. . ’

With forced circulation and high velocities, it is advisable to let the water enter it the
top of the radiator and leave at the bottom of the opposite end. With gravity circulation

and low velocities it makes little difference whether the water leaves at the end at: which
it enters or at the opposite end. - :

i i i issi 14,000
ta; stem of Question 3, if the ra‘dmtt.)r d_n.ssq)ateg 14,
%t.ul;):::lll:):xl'fl:;zt :;y tlsxfa velocity of the wa.te’r in the p.l,pe line, if the pipes are
lin. in diameter? What, if they are 3/ in. in diameter?

i i 20 F, every
i ture drop through the radiator is from 200 F to 180 F or ,
ls)g:lc:dﬂ:; t:vglgeir?l:ﬁng t! roughgthe radiators delivers 20. Btu; consequta_ritlli'{sé‘l,O(}(:
divided by 20 = 700 b of water, or for 190 F water, 700 divided by 60.39h—— 59 cu
of water must flow through the radiator and through the pipe lines every hour. .

.. . e . o, pie is 11.50
interi 1-in. is 0.864 sq in. The velocity in the 1-in. pipe is
Iikﬁ&:;%‘;oa.ggiaaz%amu;gpﬁ;%e by 144 = 1932 {t per hour or 6.44 in. per second.

For 3-in. pipe, the interior area is 0.533, and the velocity is 6.44 multiplied by 0.864
and divided by 533 = 10.44 in. per second. _

5@ If, in ‘the elementary heating system of Question 3, a l-in. pipe line is
used, what would be the friction head? .

If the radiator is connected as shown in Fig. 11, with the heater connected to provide
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