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divided by 231 (total equivalent length of short branch) =306 milinches per foot whicy,
is 66 milinches per foot more than is available in the longer circuit. Therefore approy;.
mately 12 per cent more capacity is available in the pipes which will change the pipe sjz
only a slight amount. If it is necessary to correct this variation, a stop cock may b,

placed in the return line of the short branch and adjusted after installation.

However, if the variation be of sufficient magnitude, the pipes in the shorter brancy
should be sized accordingly. In this case the pipe size should be selected according to 5
frictional loss of 240 milinches per foot. Due to the fact that Section BJ requires 5
capacity of 57 Mbh, which is slightly over 1 in., use a 1 in. pipe in BJ and QR. Sectiop

TABLE 2. CapacITIES oF PirEs IN Mbh (1000 Btu pEr Hour) anp Velocities of

‘Water in Pipes in Inches per Second ror ForRCED CIRCULATION SYSTEMS
wITH A ToTAL FRICTION HEAD OF 2 FT AND FOR A MAXIMUM
TeMPERATURE Dror or 10 F2

» N I O N B N RO
: Equivavsxr Torar Lexers or Prx v Feer v Loraesr Ciecurr
Pure Equrvasier w | 10 | wo | 20 | ;o | a0 |
. (INcEms) mg Unrr Friction Heav, v MiLINcEERS

20 160 120 % 80 ) P

1% 1 6.2 4.8| 4.1| 84| 29| 26| 24
. 15 12 10 9' 8 7.5 7

% 2 13.2] 103 86| 7.8 62| 6.0 55

18 14 12 11 10 9 8.5

1 2.3 25.0 19.2 16.8 14.4 12.5 12.0 11.1

22 17 15 13 12 11 10.5

14 3.0 52.8 40.8 34.8 31.2 27.8 26.4 24.0
27 21 18 16 15 14 3

134 3.5 . 79.2 60.7 51.2 45.6 40.8 40.0 36.0

30 23 20 18 16 15 14 .

2 1.0 168.8| 120.0| 104.0| 93.5| 86.4| 81.5]..73.8
) . 36 28 24 22 .20 18 17

2% 6.0 250.0) 192.0| 164.6) 149.0) 139.2) 135.8 ] 122.5
41 32 28 25 .22 21 19

3 6.5 444.0] 848.01 294.0| 270.0) 254.0| 240.0 | 223.0
48 .37 32 29 26 . 24 22

aFor other temperature drops the capacities of pipes are to be changed correspondingly. For example,
for a temperature drop of 30 F, the capacities shown in this table are to be muitiplied by 3. The velocities
remain unchanged. . B L4
el b@tppmximate length of pipe in feet equivalent to one‘elbow in friction head. This value varies with the
ocity.

JK has a load of 47 Mbh which is approximately 1 in. Therefore use 1 in. in JK and ~

PQ. KL carries 35 Mbh which is approximately halfway between 34 and 1 in. Use
3 in. in KL and 1 in. in OP. Section LM requires a capacity of 20 Mbh, therefore use
34 in. in LM and NO. Size radiator branches as previously described.

7 Many times a % in. pipe will prove to be too large, but at the present time it seems
to be general practice to avoid pipes smaller than this size, especially for hot water
installations.

If a number of heating systems are to be designed for similar conditions,
i.e., for a total friction head of 6 ft and a temperature drop through the
radiators of 20 F when the maximum quantity of heat is being delivered
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building, a table stich as Table 3 may be prepared from the data of
;:oigth Z,bli-lla\l/lilgg this table, the pipe sizes for the system of Example 1 can

asily selected. For example, for Sections A B and RI, each supplying

he equivalent pipe length of the system is 299 ft. In the table
3,561\{{3?1};&: shg(vlvn neares‘t)tlzz)e this length is 300 ft. In the 300-ft column,.
a 1-in. pipe is too small and a 1}4-in. pipe is too large. The 1}4-in. qxpe
il therefore be selected. For other systems, it will be economica _lto
zgerate with different friction heads, and tables may be prepared similar

: focities of .
_ CaPACITIES OF Prees IN Mbh (1000 BTUu PER Hour) aAND Ve!
Auv%a?;er in Pipes in Inches per Second FOR FORCED CIRCULATION SYSTEMS
witH A ToraL FrictioN HEAD OF 6 FT AND FOR A MAXIMUM
TEMPERATURE DroP oF 10 F?

1 2 . s |« | s | s | 7 | 8
- EquivaLent ToraL Lzxard or Pree in Fexr Iv Loxgesr Circurr
pes | ETTALENT w | w | s | e | w0 | 1000
([xstl:z;ﬁ) ‘m Untr Fricrion Heap, v Moincezs

360 240 180 120 %0 72
. } 74| 6.0 5.0 3.8 3.4 8.1
% ! 18 4 15 | 13 10 . 9 7.5
15.8 12.7 10.8 8.4 77| 6.7

% 2 22 18 16 12 11 9
80.0 | - 24.0 20.4 15.8 13.9 | 12,5

! 25 27 2 19 15 13 11
' | 64.8 52.5 4 33.6 0.0 | 26.8

4 33 3% 26 23 18 16 14
96.0 76.8 64.8 50.1 44.7 1 40.8

ie 40 37 3t .| 26 20 18 15
192.0 | 153.0| 130.0| 100.1 90.0 | 78.0

2 5.0 14 36 30 24 21 18
.0 300.0 | 244.0) 206.0| 161.0 | 144.0 | 130.0

24 6 50 41 35 26 24 21
. 550.0 s6.0| s68.0| 287.0| 249.0 | 228.0

i w5 58 448 42 32 | 27 24

e . " Ie.

3 rops the capacities of pipes are to be changed correspondingly. For example,

for :@Lcm&m&r;tg{e 3% Fr.)sthe capacities shown in this table are to be multiplied by 3. The velocities

bApx‘Jlr.;)cximaéd length of pipe in feet equivalent to one elbow in friction head. This value varies witb
be velocity.

to Tables 2 and 4, which are based on total friction heads of 2 and 18 ft,

. respectively.

Example 2. Design a direct return two-pipe forced circulation system for the layout
shown inp Fig. § assﬁ?ning a temperature drop of 10 F through the radiation. For 1t;ins
system the length of the pipe line from the boiler to the highest radiator on the farthest
niser and back to the boiler is about 250 ft. There are about 16 elbow equivalents hav-

ing an equivalent pipe length of about 50 ft, so the total equivalent pipe length is about
300 fe. ’

Solution. The same pipe size tables may be used as those developed for the reversed
return system of Fig. 3, Table 3 which provides for a friction head of 6 ft.
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