X

inches, and if 1} in. pipe is used, the friction
pi would, therefore, be too small and a 1}
circulation with a flow-return temperature d

If the cirenit is of 1 in. pipe, the circulatio

e

difference greater than 20 deg, and if the cir

take place with & temperature difference smaller

the temperature difference at which a circuit

20 Mbh, assume the difference to be 40 deg.
_ From Fig. 1, the head available for producing

" per foot, or -175'0 for the system, for a temperature dro ) | h
of this gure is based on a tem-
nce were 40 deg, the heat

tion of the system may be found
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from Fig. 2; the chart

circulation

1954 Guide

will be 50 X 12, or 600 milinches. A
in. pipe too large to
ifference of 20 deg.

n will take place
t is of 1% in. pipe,
than 20 deg.

of 1in. pipe would

1in.

permit the desired -
i

with a temperature
the circulation will
To find, for example,
transmit the required

would be 175 milinches

p from 200 to 160 F. The fric-

perature difference of 20 deg; if the temperature differe
Hence, find 10 Mbb on the
with the 1 in. line, and from there

conveyed would be twice that shown in the
scale, proceed vertically upwar

chart.

d to the intersection

1o the left scale read {3 milinches per foot. Note t
only about 5 in. per second. The total friction
Since the head would be 1750, circulation woul

ence less than 40 deg. The required temperature

constructing the diagram of Fig. 9, fr
ence with which the 1 in. pipé circuit

RADIATORS @ FT ABOVE MAIN.
MAIN SFT ABOVE CENTER

Na.3
\"— PLANE OF ‘BOILER
G

3 LY [ 1]

')
Nad \ \.No.5 No.6
12 MBH 1SMBH 12 MBH

SystEM (EXAMPLE 3)

flow riser temp!

would then be 45 X 13 or
d take place with a temperature differ-

R

lower

hat the velocity would then be
585 milinches:

RADIATORS 4 FT ABOVE MAIN.
WAIN SFT ABOVE CENTER
PLANE OF BOILER

A

erature is 200, the return riser temper:

water temperature in the radiator about 185 F.

Flementary Forced Circulation System

d o R ™"
No.4 \ \No.!. \ &,e
(. 12MeH 1SMBH 12 MBH
Fia. 10. ONE-P1PE GRAVITY CrrcuLATiON Fie. 1l Ong-PirE FORCED CIRCULATION
SysTeEM (EXAMPLE 4)

ature will be 170, and the

rangément shown in Fig. 8,

aversge

accord-

- Exzample 2: Desigﬁ a system for-t.ﬁe piping ar
> dure may be as follows: Assumé the

ingto one of the outlined procedures. The procedur
and the pipe size and, find the
ead developed by the pump and the flow-
e and the\

head developed by the circulating pump

temperature difference; or, assume the head dev d
the pipe s1ze; 0T, assume the pipe siz!

which the circulating pump

return temperature difference, and find
flow-return temperature difference, an
must develop. s

Solution: Assume that the circulating pump
milinches and that a 1in. pipe is to be used.
then be 45 ft, as in.Fig. 7, and the available head wi

er foot. In Fig.2, find 533 on the left scale, move horizontally to
ead about 77 Mbh delivered by the pipe (

with the 1 in. pipe line, and r
of about 35 in._Yer second) for
is to deliver on!

riser temperature will be about 195, and
tor about 197.5 F.

If a § in. pipe were used instead of a1
35 ft instead of 45; the unit head, 686 mi

d find the head

a temperature difference of 20 deg. St
y 20 Mbh, the temperature diffierence will be 20 d}wgdeod

multiplied by 20, or 5.2 deg, Hence, if the flow riser temperature 18 2V,
the average water temper

The equivalent length of t.
ill be 24,000/45, or 533 milinches-
the intersectio?
with a velocity
Since the cirewd
by 77 80
the returd
ature in the radis-

will develop & head of

in., the equivalent length of circuit

linches

instead of 533; the velocity,

flow-returd

2 §t or 24,000
he circuit vlvxl,ll

would be '

27 in. per

] Ib per hour or 83375

Hot Water Heating Systems
533

second instead of 35; the tem re di
5 perature diff i
water temperature in the radiator, abt;u: rf&)c.g, i{zfe;?t:fa (;Q?If;’ 'FZ‘; and the average

If the 1 in. pipe is used f ircui
foon .used for the cirtuit, the gravity h i ili y
pumpoll;ei%io (f?t;}r Ot(;:)e xgl{‘cmlt; (Flg. 1, 200 tr; 195).g -SinZe t?‘:aig i‘:‘g“?f ?Z“Th‘nqh@ The
o Ay Ht’)wevel 1310 es), 1t may be neglected in the calculation, & S mss dong
r, there are cases in which the gravity head is so la’rgg :)::ptiong
! re

with the pump head that it. should be included in the caleulation

The methods just describ: 1 .
) . ed for the design of the two f
; o el Sm

?;eef:rl;da;n:gal’ lal.l_ld apply to the design of all hot wza,l‘,ee:'a t}x::;ltt;ry o
In o thiti Zhe lxln, dpfwe\fer large and complicated, the pipe systezi gSti;nll)s
e etq orcing the water from the boiler to any one radiuf' s
I quanct, ii;on olfll hthtat radiator’s circuit when the radiator is reczi?r{um
e proy y of hot water, and the system is functioning at a Stéa;d;gi

Other examples illustrating desigixuo'f various systems follow.
One-Pipe Gravity Circulation System

Ezam: : s .
of 67,500%% :.sﬁgl;gtig%@ sxlz‘;asifor_the one-pipe gravity system having a total
160 F, mains 5 ft, above d;%um 1;&: Sulfng;.ﬁoW temperature 190 F, retun% t,emo :raltoad
mains, length of main 100 f$. - plane o °‘1Ae1'>: center plane of radiators 4 ft above ]1‘:1}]1.:

Solution: From Fi i ‘cifculati - ;
] : g. 1 the available ecirculati : “F flow
o0 i 2 avail circulating head :
retur x;ogex;&?r?ltu}eﬁls 126 milinehes per foot of ﬁgeighi; f'g‘ll.xelio I‘:ll ﬁl;jlw e o
length of mai;gl ';:)lus 5?) main is therefore 5 X 126 = 630 milincll?sl * Ti e
one e , percent added for resistance of fittings, equf;ls 153 fltr.lzzsugid
The main can then be desi V -
foo] e designed for a friction loss of + = ili
240in. Fi‘ggr; i'lliaslﬂe 21 atééi {mlmch friction loss, a 2 §1181.opi(:)?:eowil11551? —I 4;;%\1/}“:1185 qa
ns R b PP O oo MLk Torss frop. This is equivalent at 30 dog drop to
e . . . i i .
ected, and the pressure drop will be s:)mewgigf less tzhiaxl]n; g?l]ilzl]cv{elzls}‘ ;gf x;(:.,fotre be
. ob.

The piping from mai i i A
waty < in to radiators is sized in a si i ’ .
poter {“?Z?}iei }Feo::rt }E{,Slg. 10, at 190 F and has'a 30 delg];n g:or T: ?'}x::r_. .dl_\ssum(_a that
126 o L the av :‘fgr teh ;xi?;i xs‘il%ﬁ _m&lixilches er foot of. eight-o;aa 13:& cltl" c; 1)%

-y sircuit with the radiator 4 ft above thi i °
l(whifh ﬁﬁfﬂegem%eft Iz:)péle%tl?f ldl ft and the fittings add 14 eli:::. ‘encz;xivalents
ent length is therefore 33 f D e e dan .

- AR : e §in.); the equiva-

loss of B3+ 35 = 18 manbes bex £ Oxtr)gfnt can therefore be designed for a f;lictioan

From Table 2 by int i i '
N, y interpolation a § in. pipe would suppl
T b :i:, ,3,? deg dfop. S‘mc('a the load is 9 Mbh, thep*? ii .i.iszi ls/vfitl’lllbztsigig; : tti ey
shout he maini iﬁ ;gg}apor circuits may be sized in a similar manner Allac s
in tlﬁe e e t;[)]lé)zogtﬁt?:v);gster:ls forfthe drop in temperature %vhichog‘::zﬁ‘;g

in {he sanply main as the r returns from the radiators. The d i
in the mai n to the total drop of 30 de, plion b b T oo
main bears to the total system load, e.g., t,iea st:r};%ég:gui:i%lﬁd;ﬁlagg lggmt

(67,500 X 30) = 186 F. " At poinf. F the temperature will be 190 - (w
30) =181 F. : 67,400

0 - 1 3
ne P:pe Forced Circulation System”
Ezample 4: i i m
loag 1 67;6 4: Select pipe sizes for the -pi i te »
e I : one-pipe forced i i
00 Btu shown in Fig. 11. Assume a wat,eer gx‘::tl:;lt:\l:: J(Iisrop o?avu(lig .
20 deg.-

.18 water tempe !
Slzes requix'ed.p rature does not affect the size of piping, but does affect the radiator

Solution: w i w
ton: The water to be circulated at 20 deg drop will be 67,500 + 20 = 3375
, + =

X 60~ | &P ,

) Y referen o manufactu
,AB ence t facturers’ ity Y. .
rs’ pump capacity charts (typical pxample, Fig. 12),




