AMERICAN SOCIETY of HEATING and VENTILATING ENGINEERS Gume, 1937

empirical expression and to substitute a logical uni
> gical unit based on th
Mb, the equivalent of 1000 Btu, and the Mbh, the e;uiv:l':nt f)fBIhO‘bo 1Tgh‘
f}f;pht:‘:; z;hztch have been approved by the A.S.H.V.E., are used in thtiu
e n hot water sysiems to replace the square foot of radiation formerl;
ONE- AND TWO-PIPE SYSTEMS

aI‘lglpe systems may be divided into two general types, namely, fwo-p;
and &Zet-gz%eo sgsstfl:r:cs;u {ln a }wo-plpe s(i/stem the piping is arranged so thgz
¢ gh only one radiator during a circuit thro
:ZISI::H;; so thz:t all ra(lilxators are supplied with vgater at practiclallglilr Eﬂ:
mperature .as that in the boiler. In a one-pi
1 ] . pe system, the
gows tl:lriough more than one radiator during its circuit. }in.that cas:latt}?r
B ;z}e;awaaéor trlfcetll‘;?sdthe hotﬁast water; the second radiator 'somev'vha%
oler r; the third one, still cooler; and so on. As the tem' T
P s e . . ! ’ at
tt)he. water :(lilpphed to a radiator is'lowered, the size of the radxi):torurlr’]eu(s){
L ;s;gﬁe;sust at;léi’ contsequﬁntly,hthe total heating surface for a one-pipe
reater t -pi
system e g an that f-o.rAa twq pipe system for the same
The use of forced circulation in i -'
Tt f 1 cir one-pipe systems, however, practi
eliminates this objection. As the ‘velocity is 'incredsed?in,g onel-c;igi

‘F16. 1. A DirecT RETUEN SYSTEM - F16. 2. A REVERSED RETURN SYSTE;
_ M

system, the drop in temperature is decrea >
) { ratu reased, so that wa
?:gir:tgoer éte?riiratulg 1si dﬁllvered to the radiators. - This means that the
a e end of the main can be sized on the 1
i d of : same ba
radiators at the beginning of the main. If the system is correctly idl(sas?;nfehde

the resulting error is.less than the variation i i i
fhe resulting error variation in calculating the heating load

By making use of improved devi i
By ces now available, forced ci i
?ar;i-rp;ﬁet ﬁystﬁn}st mafy be calculated by the same p'rocedurecgg:g?itégg
at e chapter for two-pipe systems. Operati i
w1’tll‘1 a tv_ro-plpe system may be obtained. P %on * sgtlsfactory *
wo-pipe systems may be divided into two classes, di
) } ) , airect -
tems (Fig. 1), and reversed return systems (Fig. 2). In a Cdi'rr:(t:tt”llts:xyrsn
systzrél t}:lhe water returns to the heater by a direct route. after it has
f:jisato:s rsohl.(l)g“l: its rgdlat{)r and,f as a result, the paths through the three
s n in kFig. 1 are of unequal lengths, the path th t
lﬁrst radlaItor being the shortest and that through the tﬁird radri(z)zlzgl}'l tﬁz
éongesélg. n a reversed return system, the water returns to the heate,r by
n indirect route after it has passed through the radiators, so that the

paths leading through the th i in Fi i
B auns lengthf.; e three radlatqrs shown in Fig, 2 are pract.l-

602

ter at a higher
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The reversed return system has an advantage over the direct return
system in that it is more likely to function satisfactorily even though the
pipe system is not accurately designed. For example, if in Fig. 2 all pipes
are of one size, each of the three radiators will receive approximately the
same quantity of hot water because the three paths are practically of
equal length, whereas in Fig. 1, if all pipes are of the same size, Radiator
1 will receive more water than the others because the path through it is

shorter than those through the other radiators. As a result, Radiator 1

will be filled with water at a ‘higher average temperature than the re-
maining two radiators, and will therefore dissipate more heat. To pre-
vent this unequal distribution of heat it is necessary to throttle the paths
through Radiators 1 and 2 so that the friction heads of the three paths are
equal when each radiator receives its proper quantity of water.

The two-pipe direct return system, with its inherent lack of balance,
is the least satisfactory type of piping possible, yet is the most widely used.
The modern applications of automatic heating require a system to be very
nearly in balance ‘so that uniform distribution of heat will be obtained.

Two-pipe systems must be balanced first by calculation and then by
test after the plant is in operation. Unbalanced conditions in a forced
circulation system are more detrimental to satisfactory operation than in
the system circulated by gravity. The selection of orifices for correcting
the unbalance must be more accurate. Due to the variations in water

delivery from pipes, the accuracy of calculations is decreased, so that

more reliance must be placed on actual test work. This is always costly
and seldom completely satisfactory.

It would seem, then, that the reversed return two-f)ipe system, in which
design-errors are minimized, should be the logical choice.

A comparison of Fig. 1 and-Fig. 2 may suggest that a reversed return
_system requires considerably longer mains than a direct return system.
This is not always the case. For example, note the reversed return
system-of Fig. 3. : :

MECHANICAL CIRCULATION. AND CIRCULATORS

The designer of a forced circulation system generally makes use of
pumps available on the market unless he is able to buy to his specifications.
Special equipment raises the initial cost of a system, so it is usual practice
to incorporate stock pumps into the design wherever possible. Pumps
of this type will have characteristics which govern, toa degree, the velocity
selected for the heating system, yet a group of stock pumps has sufficient
range of capacities to permit maintenance of an economical velocity.
For example, suppose a system is to be designed to handle a 96 Mbh load,
with a 20 F drop allowable in the system. 10 gpm will be required of the
circulating equipment. . Check pump characteristics to see which one will
deliver 10 gpm against a head -sufficiently high to allow a friction drop
great enough .to produce a satisfactory velocity in the piping system.

It is worthy of note_that velocities may be too high, producing objec-
tlogable noises in the system. Higher velocities may be used with
satisfactory results in industrial applications than in domestic systems.

© 603




