i - - 492 CHAPTER 21 N 1950 guide Hot Water Heating Systems and Piping-

e . .
H iping. The lengths of circuits. to . .
i longest supply and longest return piping. : The water to be circulated is
Ll zg: \?;-gious ra%ri)a{oxs may be equalized by using a reversed return main, , _
i |9 (see Fig. 6). In some cases reversed refurn mains require no more piping w - H/(Cay)
{ il ‘than direct return systems. : T to desi where o -
i . . . - . . . . lgn N . R = .‘ .
i With gravity circulation and direct return piping it is necessary to des W = weight of water, pounds.per hour (gallons per minute = /(8 % 0.
il the longest circuit for tl%e availablé circulating head, aqd to_obtai)n t:;dsi%ime H "= hest required, Btu per hour. ’ . . ;
resistance in all other circuits by proper selection of pipe sizes, by addition i heat of wate: (o 1 . S
- of fittings, or by use of orifices. When & reversed reiurn system is used, C = specl. ¢ heat of water (= 1). ' Lo
it is usua.liy found that but little adjustment is required to attain umform At = drop in temperature between: supply and return, Fahrenheit degrees.
distribution to all radlat'ols . st of i ’ available The foli;)xlrinﬂgl graded seﬁiesfof gxampi:sl of the ‘delasign O<fi hot vgggg pi;{l‘ﬁg
irculation i i stems, because of increased tems will illustrate the fundamen rinciples and me . e
i Fgf c:d c”l:xea.d wp:rllﬁlttswg-egig ?())rl' higher velocities with a consequent ) fiyxfsferences between reversed return and dill‘Ject rgturn systems are shown,
g;ré:uc:i;ggm pipe’sizes. The increased velocity also shorteris the heating-up ; t

and the methods of balancing the several radiators or circuits are illustrated.
A simple gravity system is shown in Fig. 7, and an elementary forced circu-
lation system is diagrammed in Fig. 8. L : e

i “facilitates i ion. ‘return mains are
and- facilitates control of circulation. | Raevgrsed retu a1
gl?sx;ogdvantageous in forced circulation systems, in equalizing piping re-
" gistance to all heating units. - - . o . .

. ~ — - L N

20 P2 T =m TT] T
i | uen AL . !
TaBLw 5. CrassiricaTioN oF Hor Warer HeaTiNG SysTems y - .
- ; - - : - N 1 _— S ¥
PIPING ARRANGEMENT - Tvyre oF CIRCULATION = mAml°“;Wd-- g - s bt S L 5
A : Gravity Open ose e g5 b a
One-Pipe o  TForee : -]~ . Open. Closed el 2 % LR § P ,
. . . . [~ w 2004 ] 1l
- B Gravity Open Closed - . 2 l 5 &7 \3
. Direes Revarn | Foreed | Open  Closed _ __1"?‘1____,‘_[ il A
N R “Pump -
N I - Gravity - Open - Cloged
Rev'gr“s,:;lpll{peium --Forced Op on Closed - , -
B . X " o £
¢! ) : - . ’ P pp——
PIP ING 'SYSI‘EM DESIGN - F16. 7. Geavity . . Fiq. 8. Forcep CIg- Fi1c. 9. DeTERMINA- uit
In designing hot water heating systems certain assumptions are usually - - SrstEn . TLaTioN SxareM  mioN or Raquins |
made for the purpose of simplification as follows: : - . . | DipFERENRCE il
1. Water temperature drop is assumed to be 30 to 35 deg for gr ’W“?’ systems fmd Elementary Gmyity System - : T . )
" 20 d.e for forced circulation systems. These values usually result in economical Ezample 1. A simple ira.vil_:y-circulb.tion system is illustrated in Fig. 7 with one : i
(o8 rticularly in large forced dirculation systems, it is necesgary to take radiator that is giving off heat at the rate of 20,000 Btu per hr or 20 Mbh.  The boiler it
design but, partic fy umping the water required at various velocities in relation imPax"te heat to-the water at the same rate, and the water-circulates at a uniform 1
into account the cost of pumping the : - velocity. This uniform velocity is such that the friction of the circuit is equal to the 4l
to the annual charges in the capital cost of the system. - hl?a?x d(;wlrlelo g by t{le dxﬁeTrince in density bet_v;eleg tllle snipplgl and rzetlﬁ-sn ;vater and 4H 7
RS ;7 . i t isturb- the height of the system. e circuit consists o oiler, 1 radiator, 2 e radiator - i
2. Water.velocities in forced systems in.excess of«&_ fps. are likely to ca.use: distur vaive & tote] ())’?24 fi of pipe: - » s : % .‘
. ing noises in buildings other than factories. :;ll eelocted be Solution. With the m{era%e vivlatcar texlllip;r%%ureslof 2);)0 and 1f80 F in the supply and £l
. C rom it stems are generally selec - return risers, respectively, the head will be 90 milinches per foot of water column. -4
3. Design outlet wat‘;et t;mperatures m:::iga.{eg 180 F); while forced circulation This head mz;y be found t};om Fig. 1. Since the center of the radiator is 10 ft above i
tween 140 and 200 F (with the average app b hi 1’1 temperatures can be - - the center of the boiler, the total head of the circuit is 10 x 90, or 900 rnilinches, or H
design temperatures vary from 170 to 220 F, although higher : : 0.9 in. of 190 F water. The friction of the circuit must then also be 900 milinches.

. in the system corresponds. . . The friction of 1 ft of 1 in. pipe is found from Fig. 3 to ‘be about 46 milinches at 20
used 1:1' the ptessu-re in f 8y P Howablé friction losh. which is based upon . - Mbh, and the corresponding velocity 9 in. per second. Note that all values in Fig.
. . 4. For forced circulation systems, the allowable friction loss, tistics of the ‘ 3 are based on a temperature difference of 20 deg. o . .
‘the available circulating head; is determined partially by the characteristics 0 Similarly, if a 14 in. pipe were to be used, the friction head would be about 12 mil-
‘pumps available. : Co Co . inches per foot, and the corresponding velocity about 5 in. per second, from Fig.-3..
o R . e Al k ) and 250 To find the friction'in the elbows, boiler, radiator, and valve, Table I is used, and,
"~ . 5. Forced hot water systgm ‘“F?“?n sho‘.ﬂi usllxal!z_ bev?sl?dblfgzszid?t?e:e%, and the entire circuit is found to be -equal to:10 elbow:equjvalqnt'é ‘plus 24 ft of pipe.
milinches per foot.. Above 600 milinches high velocities A € ; Each elbow-equivalent is equal to a pipe length of 25 times'the nominal diarmeter.
below 250 milinches circulation would become too slow, so that much of the rg.p::i_re- . Then the equivalent lengths of straight pipe are 45-ft of 1'in. pipe or 50 ft of 13 in.
oW U d forced circulation would b 164t ] N - : ) ipe. In many cases, it is sufficiently accurate to add 50 per cent to the total pipe
sgqns«-rexpe.t_:t,g from orced ¢ » rowane e L s ength to correct for resistance of fittings. . B - L e




