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it will be found that a 1 in. pump will deliver 7 gpm against a head of 4} ft (54,000)

milinches). .
_ "Since the main from 0 O
plus 50 percent added for friction los:
= 360 milinches per foot. 4 at20 doe d
. R - . ‘ eg drop, a
Table 2 by interpolation at 360 milinches friction loss and a

1 iir;rir;)e :'mfld sgpply 65,600 Btu per bour, and a 1% in. pipe would supply 131,600.

Since the 1 in. pipe 18 too small, a 1} in. pipe will be used. o
i in. pi ili i the velocity

he 1} in. pipe offers less than 360 milinches resistance per foot, v )
of i‘:ffr t;w?ll i}hcregsepeuntil the output of the pump and the friction Joss are in eq(\in-
librium at some point on the pump performance curve, for instance, at 10 gpm an ha
head of 4 ft or 48,000 + 150 = 320 milinches per foot of pipe. The friction losszlon t._]e
main between flow and return connections to radiators will be assumed to be 320 mil-
inches per foot. . o

In determining sizes for the piping f]
in the radiator eircuit such as B- (w‘h‘c

equivalent length of 150 ft (100 ft actual length
10 Q) has ag ir?ﬁttings), the main may be sized for 54,000/150

from the main to any radiator, the resistance
h has a load of 9 Mbh) is made equal to the
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DELIVERY IN GALLONS PER MINUTE

Tig. 12. PerrorMaNCE CHART FOR CIRCULATING Pump

1 i i B to C which, if there are 3 ft of main between connec-
;?3:18; ai];c?? ;? ;gg :l a!')lélofxlx‘giri‘nches. If the total egpivalept lqréglghcof i}ltiebrad};tgl; :;r;

it d i of Table 1 is'32 ft, the radiator circuit B-C will be sized 1ot
?g?tg)?elzr:slz?df)gg +us§2 = 30 milinches per foot, for which in Table 2 a £ in. pipe 13
found to supply 8550 Btu per hr, and will be considered ample.

. . . or.
Other radiator circuits such as D-E, F-G, etc., can be sized in a similar mann

Two-Pipe Gravity System (with Reversed Return)

i i i i hown in Fig. 13-

5: Select pipe sizes for the two-pipe gravity system 8 Ay
Thff:gg‘tzg: plan: of tl&. I))ﬁghesl; radiator is 8 ft above the center plane of the boiler;
Assume a 180 F flow temperature and a 150 F return temperature.

. . . <h
ion: The piping should be sized so that the frictional resistance at
sirf&ﬂ?g,%"ot:rﬂow?ips egqual to the available circulating head. o boad is 113
ig. 180 F flow and 150 F return temperature, the available head 15 .

miggglr::efg)%r lfoat')tt osf height or 8 X 118 = 944 milinches total for the h;]glm?t::(}i]?‘fgfa
The longest circuit from boiler to radiator and back to botler.mustbt, gri:)oH gYa
resistance of 944 milinches. The longest circuit (see Fig. 13) is A—l +f.h ;)f ahinge.
containing 38 ft of pipe and, if 50 percent is added for equivalent leng .
the equivalent length is 57 ft.

e de-

Hot Water Heating Systems

The circuit should then be designed for a friction 1 7
1 ] 1 oss of 944 + 57 = 16 mili
per foot (approximately). The pipe size may be found from Table 2 at lg $;};2clﬁes
per foot, but since the temperature drop is 30 deg 2 to
20/30 of actual load for each section as follows: ’

SecTIoN Loap Mgy | Siz2 or PirE vor 16

Mooy e vor 16 SecTioN Loap Msr | B1zB or Pire ror 16

Mruincaes pEr Foor

A-B 58 1% G-H

g:g 31 154 H-K 1 }u
5 | # e | B i
EF [ 3 M-N 58 ' 1132

Piping to the radiators may be sized from T 1

i A able 2 f

. inches per foot, but since the temperature drop is :f() de(;r ghe same
to 20/30 of actual load for each section as follows: ’

ume resistance, 16 mil-
find pipe size corresponding

.................. 51 %2 £3 54
L?ad. Mbh.... .. 1 8 [ 8 ‘Zi g
Pipesize, In............ .7 . ... T 3 i 3 13 ‘ :

A hot water heating system will adjust it
ances the available head. It is theréforels?ﬂr
made in selection-of_pipe sizes.

ate of flow until the friction léss bal-
f-correcting in regard to small errors

~ Two-Pipe Forced Circulation System

Ezample 6: Select pipe sizes for the two-pi i i

_ : -pipe forced

(siistqm having a total load of 159 Mbh shown il:x Fig. 14.0"113:31:1‘:22 l:i‘garrs::c’;e(? ;8
g 1n supply and return water temperature. The total equivalent length of the

ongest circuit is 180 ft. The i i i | - di ‘i
ature may be dareaibed dg;agx;]l?,y circulating head due to difference in temper-

. Solution: The water to be circulated is 159,000 + 20 = 7950 Ib per hr or /9%
= 16.5 gpm. From a pump performance chart such as Fig. 12 it is fouhd thg{: ﬁig

gpm will be delivered by a 1 in. i ili i
Pump Agamactivers heajcri o1 Ooé)l;xnillri)ni%ags!;s.t a 3 ft head (36,000 milinches) or a 1}'in.

The longest circuit, includin i 166
_ Thelc s g the supply and return main and-the 1 i
lcé;cglil:llf’l lsl Slg(} ft and, if 50 percent is adl():ledy for friction loss in ﬁttings Otlixieseza?g:li?gg{
length s | pertf.oogf rtg:u}tlix;.g pump is ;’l.sed,f the gli‘ pibnlg will be sized for 36,000/180 = 200

1 € ot, election from Table 2 of a 2 in. i i
A-B which supplies 159 Mbh. The large difference in p(:m?p al:d ﬁim for uhe Section

t i in si
he low velocity resulting from the 200 milinch per foot friction loss, il:]d?::gi’esa il:vai"tl?:

- ( ReTuRNn
Section Mbh | Pipe si i
\A\B ’| Pipe Size, In. Section Mbh Pipe Sige, In_
- 159 134 JK 1
(BJ»:(]?) gé 14 K-L Zg 32
Sh i i 134 1 L-M 42 1
DE ! ) 14 | M-N , 54 1
T 49 ! 1 N-O i 75 1%
EG | 37 ! 1 |  op 9 1
. } 16 | 3% i P-Q 159 134
The radiator circui i b
g or circults may also be sized for th icti ili
f(}ot,, using Toply s its may al e same friction loss, 300 milinches per
Ragiato,
Lot Mrk;l; ....................... #1 w2 ¥3 54 #5and #6 %7
¢ S 18 12 14 12 21 16
1 ] L] + i i

e . B . .
Where circuit divides, use ] in. branch to %5 and 3 in. to #6 radiator.
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find pipe size corresponding to
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