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- further increasing the velocity of - the water-and the power necessary

per foot of pipe and about 1,850 milsinches per elbow.. The.total friction

-must be such that it will. force. 10,800 Ib. of: water per hour from 4 to B.

—Hot WATER HEATING
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traight pipe from 4 to B and the

r moves along the s R fow throtgh the radiator is

Changing a System from Gravity to Forced _Circulation 2 .
; = h the radiator..

his wate

"Fof‘example,'let Fig. 8 represent the one-pipe gravity Circy

latig S ainder flows OUE  re head from A to B and Pa’t‘y'by‘ﬁhﬁfr;e;:‘rg;

system as designed. To change the system from gravity to forced ¢ & | partly by th%p radiator risers; the latter is very smabein on the

lation, insert a circulating pump at any point in the main. e pmduced n tdemay be neglected,.the.resultmgderé'grsﬂow g f water
With the system designed as a’ gravity flow system, the tota] drop ; 2BRE < =<k the former 27 he radiator pressure head, the

fety- .Il\ljebgéegg“;%att the friction };‘ead in the ;w:dpforzs‘r‘:‘z Yégt%s
to Bwt - d equal to the pressure he : Sl
Aequal o tesag}fl a t{];; o pipe, 4 ft. long; the other, of a 1 in. pipe,
th consis

i i : trial calculations it is
pla(mg and 16 elbow equivalents. By a few tri

temperature through the system was 25 deg:; the total heat oyt ut

54,000 B.t.u., the quantity of water circulating through the system W:z
5;4_:;%0_(_)_" or 2,160 1b. per hour. The heater pressure head was 04 in.

corr'esponding power was L&;;ﬁﬂ’pr 72'»ft..,pounds per hoy; of

ﬁ’;—oo hp Similarly, the power dévglop’e’d by fhf. six'-:lf.eidiat-or prms

heads may be found tqbeaboutm.hP. -
After having changed the system from gravity to forced circulatig

much more power will be supplied by the pump than was supplied by e - —
-
- -
};_ ron
F16.9. RADIATOR CONNECTIONS FOR A ONE-PIPE SYSTEM JLLUSTRATING THE INFLUENCR "
: OF THE PRESSURE DROP IN THE MAIN' UPON THE CIRCULATION

THROUGH, THE RADIATOR

gravity pressure heads. Cohséque(ntly',. more water can be circulated
through the system, thereby reducing the temperature drop through the
system and as a result, smaller radiators and pipes may be used, thereby

ONE-P1PE FORCED CIRCULAT ST Six BUILDINGS
Fig. 10, Oxg-P1PE FORCED CIRCULATION SYSTEM FOR I ’B
16. 10,

: icti ‘ m’ is about 85 per cent of that
ound’ t head from A to B is about 2
:xﬁatt}:it' ggf%:;cafg that about 900-1b'., per-hour flow through the

: 9,000 -
A iato ! 10 deg..
iator. The cooling in the radiator must, therefore, be 500 ' or 10 o

i 200 deg. in the first
! erature of the water will be leg
,§$::o:1 v:rrxecllgfgée([ir(\ag.rin the sixth.” The sixth radlatior V(\julflolr)et t%epg:ai?g; _
.{:rger than the first instead of 25 per cent as calculated f¢ av

-system.

to circulate it.

Let- it be: assumed  that the. total- temperature drbp 1s to. be 5 deg
instead of 25°deg., and that the main: shall be 1}4 in. instead of 3 in;.In

‘this case the. quantity. of water circulating through the system - will be
223%, 0r 10,800 1b. per hour, and the friction head will be 440 mil-inches

head will be about 135 X 440, plus 10 X 1,850, or 6.49 ft. The velocity
of the water in the main will be about 42 in. per second.* The power
required to produce the circulation will be ab‘outhz—lg hp.

Relotive Economy of Gravity and Forced Circulation - } ) : e
o . . " R ) . s - forced circulatu
" *"Comparing the economy of the gravity with the 'f__ql. to use gravity
system it may be concluded that it 1s more econ_om(;c:lij installing the
" dreulation except when the- in"‘cr'eas_ed cost: pr(;)dll(_‘f v&hzn'that‘ becomes
£ fiimp and by operating, maintaining, and replacing 1 he smaller pipes-and-
‘necessary, is less than the saving effected by usxtr:g.t es ipes 2
§maller radiators, made possible by the:use of the pump. .
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 Assume that.the :ra}diator-‘:coﬁnecfions;'are to- ,be“ reduced from 1 % in.
to:1.in,, and that the distance along the main between radiator connections

is 4 ft. as shown in.Fig. 9.- The pressure -head between the points 4 and B
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