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TaBLE 6. CapACITIES OF MAINS IN Mbk, FOR ONE-PIPE AND FOR TWO-Prpg Dirgcy
RETURN GRAvITY CIRCULATION SYSTEMS WITH A ToTAL FRICTION Heap
oF 0.6 IN., A TEMPERATURE DroP oF 35 F, WHEN THE MAINS
ARE 4 F1 ABOVE THE CENTER OF THE BOILER
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EqurvaLest Total LenTa of Pivs 1v Fier 18 Loncest Crzenrr
Pum Boomawzer | g | 10 [ s | s | us | o | 20 | 0 | s
(Incazs) &!a;h:)’ Unr Faterton Heap, v Mutscres

80 | 60 | 48 | 40 | 34 | 30 | 24 | 20 | 1
1% 3.0 43.0) 37.5| 83.0{ 30.0| 2r0| 5.0 22.2] 202 187
2 4.0 83.01 72.0] 63.0f 57.0] 61.0 48.0] 420 38.0| 350
2k 4.5 140.0) 115.0] 100.0| 90.0] 81.5 76.4 67.2] 61.0 56;.0
3 5.0 . | 284.0| 204.0 175.5{ 160.0 143.0| 188.0{ 110.0| 107 5 100.0
3% 5.5 847.0| 800.0( 260.0{ £36.0| 214.0{ 200.0{ 177.0| 160.0 146.0
4 6.0 480.0| 422.0( 8370.0| 384.0| 297.0| 278.0 248.0) 223.0| 2050

nAe?pl:oximate length of pipe in feet equivalent to one elbow in friction head. This value varies with
velocity. ’

is used, the capacity will be 8.0 Mbh; if both risers are 34 in., the capacity will be
14.0 Mbh. - The 34-in. pipe is selected for both risers.

To design the radiator connections, use Table 8 and note that for the first floor
radiator connections the capacity of a 34-in. flow and 1-in. return is 9.1 Mbh, and that of
a l-in. flow and a 1-in. return is 12.5 Mbh. The former is more nearly the correct size,
but since it is difficult to secure a good flow through first floor radiators, the 1-in. flow
and return connection is selected. For the two upper ﬂoors( the capacity of a 8{-in. flow

TABLE 7. Maxmum CAPACITIES OF RisEms2 IN Mbh, AND Velocities of Water in
Pipes in Inches Per Second ror ONe-Pirg AND FOR Two-PIPE DirecT
RETURN GrAVITY CIRCULATION SYSTEMS wWITH A—Dgror or
35 F tHROUGH EacH RaADIATOR

Pree 8mz (Incaes) 18T FLoord 25 Froor 32D axp 413 Froozs
Equrvaienr Levera . -
Frrre .| Vel(In. per Seed .
Fow | Retarn crimn ) gy | oLl per ooty My - i
. Fiow | Return
¥ ¥% 1.0 3 8.2
¥ 174 . 6.4 8.0
34 Y 1.5 9 23123 10.1 14.0
A 1 12 3.2 1 2.0 12.8 17.1
1 1 2.0 18 2.5 2.5 20 28.0
1 134 |21 3.0 2.0 25.2 34
1Y 14 3.0 26 3.0 3.0 43 66
14 14 34 4.0 | 2.5
1% 1% 3.5 48.1 3.0 | 3.0

aThig table is based on pressiire heads of 450, 1800, 3150, and 4500, respectively, for the first, second,
third, and fourth floor radiators, and on friction heads of 200 milinches for the first fioor radiators and con-
nections, and 700 milinches for alf other radiators and their connections. : 3
. bThe riser branches, the piping whick connects the risers to the mains, are to be one size larger than the
t;Aefnroximate length of pipes in feet equivalent to one elbow in friction head. This value varies with
ocity.
dVelocities apply to the riger branches.

324

Chios s

..CHAPTER 17. HOT WATER HEATING SYSTEMS AND PIPING

. Ns IN Mbh, ror ONg-PIPE
uM CAPACITIES OF RADIATOR CONNECTIO )
Tasce 8 g\xlzh%v%-hm Direct RETURN GRavITY CIRCULATION SYSTEMS WITH
- ANDF A TEMPERATURE DRoP OF 35 F THROUGH EACH RADIATOR

187 Froor 2¥D, 3rD, AXD 4R Froors
Prre SeB Equrv Lexere 8T
Retarn or Prrs (Feare) * Mbh M
Flow

1.0 4.1 5.9
4 % 5.2 7.6
é/é % 1.5 7.0 10.3
5 1 9.1 18.
% 1 2.0 12.6 17.8
{ L1y 17.6 23.9
1Y 1% 3.0 £3.3 33.2

sApproximate length of pipe in feet equivalent to one elbow iu friction head. This value varies with
the velocity.

ined in the design of the forced circulation system of Fig. 5,
th? i%f){l?;;e direct returngsystem of Fig. 8 will not functxo'rll‘ }::.orrectlyi
unless its four sets of risers are balanced among themselves. This necest
sary balancing is accomplished by adding resistances to all risers, e;:ceg
the one farthest from the boiler, equal to the excess boiler pr.esil;ref einhs
available for those risers above the boiler pressure head availa }? %r f e
farthest riser. For example, the first set of risers is 60 ft nearer t eg fox er
thar the last set. Since the flow and return mains are des;gnh bo.r1 a
friction head of 3 milinches per foot (see 'ljable.ﬁ, Colm.n.n 8), the boiler
pressure head available for the first set of risers is 360 milinches t;n ex<}:le§s
of that available for the fourth set. The velocity in the nse’; brlansc is
3 in. per second (see Table 7) and, therefore, according to Table 5 an
0.65-in. orifice in a 1)4-in. union should be used. This will pro;x g i
resistance of about 420 milinches. In the same manner it is foqned t ad
for the second set of risers a resistance of 240 milinches is_requir fa2%5
that an 0.70-in. orifice in a 1}4-in. union will provide a resistance o
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