AwmericaN. Soctery of HeaTing and Ven - =
f TILATfNG Encizers Guipe, 1935 . Crarrer 33—Hor WaTer HeaTinG SysTEMs AND PreiNG

4. The pipe system must be-installed so:that each circui i

: i m 1 a : uit has its iots :
To bring this about, it is necessary in some cases to minimize the ?fi:t?gfﬁ‘c‘“’" heagq,
the pipe line as short as possible and to provide as few fittings as possible; o to make
cases it is necessary to increase the length.of the pipe and the number of ﬁt't?nd In othey

for every circuit, the-friction head will be equal to the available pressure h u:igs So-that, - " §

The connections from the boiler to the mains should be sho! i i
Lo 1 A rt e
friction head. It is frequently possible to avoid an elbow and toil;g‘:l;e&t,.,o reduce th:- :
pipe by running the pipe in a diagonal direction, either in a horizontal o fleagth of the
plane. ’ 7 1N @ vertica)
The mains and branches should pitch up and away from th ! -
less than 1 in. in 10 ft. The flow main should always bg covered;ethee;lett‘:ag;-ng::ae'muy not .
be covered except where it is to provide the heating surface for the basement 0 should

The connections from mains to branches and-to-ri “be such tha ’
) connections from mains to b sers should be Such that circulag;
- - - -through therisérs will'start in the right direction. Hence, in a one-pipe sys?e::]":;l ation
connection must be nearer the heater than the return connection. In a.co ¢ Sow
designed two-pipe system, the pressure in the flow main is higher than that in the"rz:ﬂy-
. urn

PROBLEMS IN PRACTICE

y @ What causes the éirculation of waterin hot water heating systems?

- ems, circulation is caused by the difference between the weight of the cool
I‘lla tﬁ:‘i?lt{hiyitum riser and that of the hot water in the flow riser.
w

' irculation systems, circulation is produced primarily by a pump, and second-
In f°{,°;‘:h°§ difference in the weights of the water in the return and flow risers. However,
effect is so small when compared with that of the circulating pump that

n !
be neglected in most cases. ... -

it may

; ; 2 @ What
- heating systems?
i [n both gravity flow and forced circulation systems, the friction which must be overcome
when the water. is ﬂowing_through pipes, fittings, valves, heaters, and radiators tends to
revent or retard circulation. For a given pipe the friction varies approximately as the
1.7 power of the velocity, and for given fittings, valves, heaters, and radiators, the friction
| aries approximately as the square of the velocity. It is therefore sufficiently accurate
A to express the friction in fittings, valves, heaters, and radiators in terms of the friction
1]
1

tends to prevent or to retard the circulation of water in hot water

in one standard elbow, as shown in Table 1.

E / ”
. ) b 3 @ In the elementary heating system, Fig. 8, what is the pressure head main-
taining the circulation if the water in the return riser is at 180 F and that in

7 é the flow riser is at 200 F?

: 1t is found, from Table 8, Chapter 1, that 180 F water weighs 60.61 Ib per cu ft and 200 F
;f water weighs 60.13 Ib per cu ft. The pressure head is independent of the size of the
B ipe. If the two risers were each 1 ft square, the water in the flow riser would weigh
: 601.3 Ib and that in the return riser would weigh 606.1 Ib. Thus the water in the return
riser would weigh 4.8 Ib more than that in the flow riser. Consequently, the resulting
pressure ‘head is 4.8 1b per square foot.

n ‘Rap ‘ i § Pressure heads are generally expressed in feet, or inches, or milinches of water of a given
Fic. 'lr%) Aﬁf,?gg,?’{;f&“;ﬁg:";c P [ATOR . : : temperature. In this case we are dealing with water at both 180 F and 200 F, so the
] . F VIPE . . *  pressure head is expressed in terms of 190 F water. Such water weighs 60.39 Ib per cu ft,
; . . . \ and to secure a pr&lslsure of 4.8 lbeé:er squgge footd7i$ i? necessary to havg 51 collunju;l of
; i ight variation i . ) : . water having a weight of 4.8 divided by 60.39 = 0.0795 ft, or 0.9540 in., or milinches.
; ?;:éfaigiztdx:ggﬁal' bﬁgliltl;:theig:;lt?ng?stoi tl;‘e ﬂowhaﬂ_djfturn connections from the This is the pressure head which maintains the circulation.
K distant from the heater. B Y o have the twoconnections about equally

4 @ In the elementary system of Question 3, if the radiator dissipates 14,000

g . In some cases it may be advisable to take the flow cbnnection off th i y i i i ipe line, i i
o Yy be. A R 0 e top of the main Btu per hour, what is the velocity of the water in the pipe line, if the pipes are
b and the] return.connection-from the side, but in most cases both connections should be at - " lin. in diameter? What, if they are ¥ in. in diameter? .
B, an angle of 45 deg.. This method shortens the lines.and. substitutes 45-deg ells for - . . N
il 90-gegiells. Pt : - - . Since the tempera;ure dro‘?\ throughhthe ?diator és from 2;)8 ll';to 180 F or 2()l F, 1?3%
g referably, connection of the flow riser to diat . L . pound of water flowing through the ra iators delivers tu; consequently, 14,
and connection of the return riser to alra diat?)rr Zh;a:&r;:(;glghgelggy ;het:PF:ﬁf ta%s;:lg, divided by 20 = 700 Ib of water, or for 190 F water, 700 divided by 60.39 = 11.59 cu ft
i h l?t,wat_er enters at the top of a radiator it will disteibute stsclf along the er?t[;regl'en gth.eor} of water must flow through the radiator and through the pipe lines every hour.
K. . :hgn Y%Iih':;?:, and anlt_thcool?j it will settle gradually to the bottom; the cool water may The interior area of a 1-in. pipe is 0.864 sq in. The velocity in the l-in. pipe is 11.59
‘ With 1 ::d out ?,1 --t_e ra 'da;ort?t ellther end. , . | L divided by 0.864 and multiplied by 144 = 1932 ft per hour or 6.4 in. per second.
k- orced circulation and high velocities, it:is advi ) . . . . . : I T
B top of the radiator and leaveat ti%e bottomlo{ t;lelogp:sliszrézg? 1%{] itthhe gv::\t]gyegi'i:‘ ?att%: Foé 3/_4-33. pipe, 5%&? Exte(x)'\z; area is 0.533(,i and the velocity is 6.44 multiplied by 0.864
o iatngltowvelox;xttnﬁs it makes litt;e-diﬁerence whether the water. leaves at the end at which and divided by = 10.44 in. per second. .
nters:or-at the opposite end. . : .
g The connéctions of the risers to the radiators T N 5@ If, in the elementary heating systemi of Question 3, a 1-in. pipe line is
! e connections of t should'be such that . P
il the vertical expansion of the-risers. This can be accompli:;:gd: asaithgggavtl::iq?nl}[ig?clli (t(:; N used, what would be the friction head? .
| 351;§'r3ne'te_de‘and tv:';)' ellg; fgr each- connection. - These connections should be pitched . If the radiator is connected as shown in Fig. 11, with the heater connected to provide
p or downward; whicliever- may be necessary to- prevent:the formation-of air freedom of expansion, the heating circuit may be assumed to consist of a heater, 25 ft of

pipe, 8 elbows, 1 radiator valve, and 1 radiator. From Table 1 it appears that the heater
and radiator are equivalent, in friction, to 6 elbows; hence, the circuit may be placed
Lo e . R . equal to 25 ft of pipe and 14 elbows. ’

o ' : o From the diagram of Fig. 4 it appears that the {riction head for a 1-in. pipe and a velocity
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pockets and to permit draining.
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